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SETS, RELATIONS AND
FUNCTIONS

MUST KNOW DEFINITIONS

A set is a collection of well defined objects.
Type of sets

Empty set : A set containing no element.

Finite set :  The number of elements in the set is finite.

Infinite set ¢ The number of elements in the set is not finite.

Singleton set : A set containing only one element.

Equivalent set :  Two sets having same number of elements.

Equal sets ¢ Two sets exactly having the same elements.

Subset ¢ Aset Xisasubset of Y if every element of X is also an element of Y. (X C Y)
Proper subset ¢ Xisaproper subsetof Yif XcYand X #Y.

Power set ¢ The set of all subsets of A is the power set of A.

Universal set ¢ The set contains all the elements under consideration

Algebra of sets

Union ¢ The union of two sets A and B is the set of elements which are either in A or
in B(Au B)

Intersection . The intersection of two sets A and B is the set of all elements common to
both A and B (A n B).

Complement of aset : The complement of a set is the set of all elements of U (Universal set) that

are not elements of A. (A”) Set different(A\B) or (A — B)

Difference of two sets : The difference of the two sets A and B is the set of all elements belonging to
A but not to B. Set different(A\B) or (A — B)

Disjoint sets ¢ Two sets A and B are said to be disjoint if there is no element common to
both A and B.

Open interval ¢ The set {x: a <x < b} is called an open interval and denoted by (a, )

Closed interval ¢ The set {x: a <x < b} is called a closed interval and denoted by [a, b]
|
; Neighbourhood ofa  :  Let a be any real number. Let € > 0 be arbitrarily small real number.
| point Then (@ — €, a + €) is called an “e” neighbourhood of the point a and
I denoted by N,
e oo o e e e s s omm s omm e o o m o m e e e e e e e s e e E Ee Ee e ol

[3]
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Cartesian product of
sets

Reflexive
Symmetric

Transitive
Equivalent

Function

Identity function

Constant function

Greatest integer
function
Smallest integer
function

Signum function

Polynomial function

|
1
]
1
i
|
|
|
|
|
| Rational function
|

Addition

Subtraction

|
|
I
|
i
I Product
i

|

I Quotient
|

1

Composition of
functions

Absolute value function

The set of all ordered pairs (a, b) such that a € A and b € B is called the cartesian
product of A and B and is denoted by A x B.

Types of relation
A relation R on a set A is said to be reflexive if every element of A is related to itself.
A relation R on a set A is said to be symmetric if (¢, b)) € R = (b,a) € Rforalla, be A.
A relation R on a set A is said to be transitive if (¢, b) € R and (b, ¢) € R
= (a,c) e Rforalla, b, ce A.
A relation R on a set A is said to be equivalence relation if it is reflexive, symmetric
and transitive.
A function ffrom a set A to a set B is a rule which assigns to each element of A, a
unique element of B.
If f: A — B, then A is the domain, B is the co-domain.

Types of algebraic functions
A function that associates each real number to itself.

x, x=0

The function f(x) defined by f(x) = |x| = {—x <0

A function f(x) defined by f(x) = k where k is a real number.

The greatest integer function /: R — R defined by f(x) = Lx| for all x € R.

The smallest integer function f: R — R defined by f(x) =[x for all x € R.

[x]

The function f'defined by f(x) = | X
0, x=0

, x#0

The function f/: R — R defined by f(x) = qx" + alx"‘l + azx”‘2 +...+a, wherea
ap... a, are constants.

0°
1

X
2 , ¢(x) # 0 and p(x), g(x) are polynomial.
q(x)
Algebra of functions
If /D, — Rand g: D, — R, then their sum f/+ g: D, N D, — R such that
(f+2)x) =f(x) gx) forallxe D, " D,.
If /: D, > R and g: D, — R, then their difference f'— g: D, N D, — R such that

(f-g (x) =f(x) — glx) forallx e D, " D,.
If f: D, > R and g: D, — R, then their product /- g: D, m D, — R such that

(fg) (x)=f(x) . g(x) forallxe D, " D,.

The function f: R — R defined by f(x) =

Iff;: D, — Rand g: D, — R, then their quotient g: D, ND,~{x:g(x)=0} >R

such that (iJ(X) = /&) such that for allx e D, "D, { x : g (x) = 0}.
g g(x)

Iff:A— Band g: B— C then gof: A — C defined by gof(x) = g[f(x)] for all x € A.
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Kinds of functions

One-one ¢ Afunction f: A — B is said to be a one-one function (injection) if different elements
of A have different images in B.

Onto ¢ Afunction /> A — B is said to be an onto (surjection) function if every element of B
is the image of some element of A.

Bijection ¢ Afunction f: A — B is a bijection if one-one as well as onto.

Inverse of a function ¢ Letf: A— B be abijection. Then g: B — A which associates each element y € B to a

unique element x € A such that g(y) = x is called the inverse of /; and it denoted as /.

i
|
|
|
|
|
|
[
, Formulae to remember
i
i
|
i
|
|
I
|

Demorgan’s laws : I. (AUBY=A"nB 2. (AnB)=A"UB’
3. AABuUO)=ABNAC) 4 ABNC=(AB)U(AC)
Reflexive : aRa forallae A
Symmetric : aRb = bRa foralla, b e A
Transitive : aRb, bBRc = aRc forall a, b, ce A
Antisymmetric : aRband bRa = a=>bforalla,be A A AB=(AB)UB\A)
One-one function : If f: A— Atthen f(x)) = f(x,) = x, =x, forall x,x, € A
Onto function : Co-domain = Range.

If a set has n elements, then total number of subsets is 2".

TEXTUAL QUESTIONS

L
EXERcIsk 1.1 | (iii) f{re N:4x+9<52}.
1. Write the following in roster form. : LetC = {xe N:dx+9<52}
() f{xe N:x2<121and xis a prime}. ! = g = xe gfszfé—%
(ii) the set of all positive roots of the equation | = = {re Nidx 4?};
(6= Dix + D — 1) =0. | . c :{xeN;x<—}
(iii) {xe N:4x+9<52). . 4
I = C = {xe N:x<10.75}
. x—4 1
) ¥ =3xeR-{ ! = C = {1,2,3,4,5,6,7,8,9, 10}.
RY 1
. G . ; ; . -4
Sol: (i) {xe N:x?<121 and x is a prime}. ! (iv) {x:% =3,xe[—{—2}}.
Let A= {xe N:x>< 121, and x is a prime} x+2 —4
A = (2,3,5,7). ! LetD = {x:x+2=3,xeR—{—2}}
(ii) the set of all positive roots of the equation '
2 _ ! = D = {x:ix—4=3x+6,xe R}
(= D+ D" - 1) =0. : = D = {x:4-6=3x—-x,xe R}
Let B = {the set of positive roots of the , — D = {x; 2x=—10.x € ]1%}
equation (x — 1) (x + 1) (x* = 1) =0} ! N D = {x:x=-5,x€ R}
-DE+DHE-D+1) =10 ! = D = {-5}
12 (x—1)2 =0 !
(x+172=00r(x—12 =0 . 2.  Write the set {~1, 1} in set builder form.
x+1=00orx—1=0 , Sol : LetP={-1, 1}
x=-lorx =1 ! = P={x:xisarootofx’—1=0}
= x=1-1 | = P={x:x*-1=0,xe R}
B = {1}. 1
é
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3. State whether the following sets are finite or T RHS =(AxB)n (A xC)
infinite. I ={(1,4)(1,5)(2,4) (2,5 (3,4) (3,5} ...(2)
() {xe N:xisan even prime number} . From (1) and (2), LHS = RHS. Hence verified.
(ii) {xe N:xisan odd prime number} 1
(iii) {x e Z:xis even and less than 10} : (i) AxBuO=AxB)uUAx()
(iv) {xe R:xis arational number} ! Bul) = {3,4,5,6,7,9}
(v) {xe N:xisarational number} : Now,Ax(BuUC) = {1,2,3} x{3,4,5,6,7,9}
Sol: (i) {xe N:xisaneven prime number} | = {1, 3) (1,4 (1, 5) (1, 6)
Let A= {x € N: x is an even prime number} 1 8, g 87 2; 8’ % ga ‘9‘%
. = A = {2} = Als.a finite set. ! (3: 3) (3: 4) (3: 5) (3: 6)
(ii) {xe N:xisan odd prime number}
- ; ) ! 3,7 @3,9) ..(1)
Letg = %){63N:5x’175 TI odd[})rlme number} NowAxB = {1,2,3} x {4,5,6,7}
= 2 T 50 L e ! = {4 (1,5d,6) (1,7
= B is an infinite set. : (2,4)(2,5)(2,6)(2,7)(3,4)
(iii) {xe Z:xis even and less than 10} 1 (3,5)(3,6) (3,7)}
LetC = {xe Z:xisevenand <10} : AxC = {1,2,3} x {3,4,5,9}
= C={..—4,-2,0,2,4,6,8}. Cisainfinite set. ' = {1, 3) (1, 4) (1, 5) (1, 9)
(iv) {xe R:xis arational number} 1 2, (33) 3(5,(34)4)(%‘; f?;_)) ((32=9)9})
LetD = {x e R:xis arational number} : ’ ’ ’ ’
= D = {setof all rational number} ! RESIE ~\8) U (A X_C)
= D is an infinite set. ! - ({1(1,7? ((11’ 943) ((21, 35)) ((21’ 23
(v) {xe N:xisarational number} : (2: 5) (2: 6) (2: 7) (2: 9)
Let N = {xe N:xisarational number} (3,3)(3,4)(3,5)(3,6)(3,7)
1234 : (3.9)} e
= N = T . From (1) & (2), LHS = RHS Hence verified
= N is an infinite set : @) (AxB)nBxA)=(ANB)xBNA)
' ! (AxB) = {(1,4) (1, 5) (1, 6) (1, 7)
4. By takingsuitable sets A, B, C, verify the following , (2,4)(2,5)(2,6)(2,7)(3,4)
results: | (3,5)(3,6) (3, 7)}
i AxBNC)=(AxB)n(AxC) ! BxA) = {4, 1) 4 2) 436, D
(i) AxBUC)=(AXxB)U(AXC) : 8 213 ((57 32))((67’ 13))(}6’ 2)(6.3)
(iii) AxB)n(BxA)=(AnB)x(BNA) | LHS = (A,XB)r,w(BX,A)={} (D
?vv)) é:(i)_mA)C;((CB(:WAC))gz(&C;];];)(C ~A) ANnB) = 15 BAA={)
S B @ _a_c X ~RHS = (AnB)x(BnNnA)={}..2)
o ((v)) g x—( B) ;}C)— ((ALXJ B));((A—X c)) ! From (1) and (2), LHS = RHS
(! =
° fetA = {123 B=(4567 . V) C-(B-A)=(CNA)UCNB)
C = {3459} | B-A = {4,567}
andU = {1.2,3,4,5,6,7,9] ! CLHi - C3‘ (B-A)={3.9 ..(I)
LHS = AX(BNC) I "y - il}z 3,9}
= Ax {4,5) [.BNC={4,5}] ! CAB = {3:9’} ’
={1,2,3} x {4,5} - RHS = (CNA)U(CNB)
={(1,4) (1,5 2,49 2,5 G, 43,9 ..(1) , = {3,9} ..(2)
AxB={1,2,3} x{4,5,6,7} | From (1) and (2), LHS = RHS
= {1,416 A,N2HE5H26 0 M B-ANC=BAO-A=BA(C-A)
2,7)(3,4) (3,5 (3,6 (3, N} B-A = {4,567}
AxC=1{1,2,3) x {3,4,5,9) | (B_AE)'Qg B iigi - (1)
={(1L,3) (L4 (1,5(1,9(2,3) (2,4 2,5) | — 4
(2.9)(3.3) (3.4 (3.5 (3.9} 4 BAO-A = 4.5 ~(2)
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C-A = {4,5,9} ?* 9. Let A and B be two sets such that n(A) = 3 and
BN (C-A) = 4,5} ..(3) : n(B)=2.1f (x,1) (»,2) (z, 1) are in A x B, find A and
From (1), (2) and (3), | B, where x, y, 7 are distinct elements. [Hy. - 2018]
B-A)NC = BNC)-A=BN(C-A). 1 Sol: GivenAxB = {(x,1)(1,2)(z, 1)}
v B-A)uC=BulO)-A-0 : Since n(A) = 3 and n(B) =2,
B-A = {4,56,7} ! A x B will have 6 elements.
B-A)uC = {3,4,5,6,7,9} (D The remaining elements of A x B will be
BUC = {3,4,5,6,7,9) : .2 (D E2)
A-C = {1,2} ! LAXB = e, D0,2) @ D 2)0, 1) (2,2))
BUC)-(A-C) = {3,4,5,6,7,9} Q) ! ~A = {xy,zpand B={1, 2}
From (1) and (2), B-A)uC=BUC)-(A-C) | 10. If A x A has 16 elements, S = {(a, b) € A x A:
Hence verified. | a < b}; (-1, 2) and (0, 1) are two elements of S,
1 o
5.  Justify the trueness of the statement “An element | then find the remaining elements of S. )
of a set can never be a subset of itself”. ! [Qye~2018; dtine - 2019; July - 2023 & 24]
Sol : LetP= {a, b, ¢, d}. | Sol: A X Q)P = n(A)=4.
C 7 I GivenS = {(a,b)e AXA:a<b}
Each and every element of the set P can be a subset WA = (-1,0,1,2).
of the set itself | AXA = {(1,-1)(1,0) (1, 1)
Eg : {a}7 {b}9 {0}7 {d} : (_15 2)(Oa _l)a(O’O) (0’1)
Hence, the given statement is not true. ! 0,2) (1,-1) (1,0)(1, 1)
6. Ifn(p(A)=1024,n(AUB)=15and n (P(B))=32, | (1,2) (2,-1)(2,0) (2, 1)
then find n (A N B). : 2,2)}
Sol : Given n(P(A)) = 1024 =2'0[.. If | Now,S = {(-1,0)(-1,1)(-1,2)(0, 1)
= n(A) = 10 n(A)=n, then| ! 0,2) (1,2)}
n(P(B)) = 32=25 n(P(A)=2"| .. The remaining elements of S are (-1, 0) (-1, 1)
- n(B) = 5. : 0,2)(1.2)
We know that, | EXERCISE 1.2
1
n(AVUB) = n(A)+nB)-n(AnB) . 1. Discuss the following relations for reflexivity,
= 15 = 10+5 gaA'glB) ! Symmetric and Transitive :
= MANB) =0. : (i) The relation R defined on the set of all
7. If n(A N B) =3 and n(A U B) = 10, then find , positive integers by “mRn if m divides n”.
n (P(AAB)) [Qy. - 2018; CRT - 2022; Qy. - 2023] | (ii) Let P denote the set of all straight lines in a
Sol : We know that n(A U B)=n(A—-B) +n(B—-A) + 1 plane. The relation R defined by “/Rm if [ is
n(A n B) if A and B are not disjoint. : perpendicular to m”. [Qy. - 2019]
= n(A-B)+nB-A) = n(AUB)-n(ANB) , (iii) LetAbethesetconsisting of all the members
N n(AAB) = 10-3 I of a family. The relation R defined by “aRb
- - n(AAB) =7 : if a is not a sister of b”.
; a7 ! (iv) Let A be the set consisting of all the female
~n[P(AAB)] = 2/=128. I members of a family. The relation R defined
8. ForasetA,A x A contains 16 elements and two of | by “aRb if a is not a sister of b”.
its elements are (1, 3) and (0, 2). Find the elements | (v)  On the set of natural numbers the relation
of A. I R defined by “xRy if x + 2y =1".
Sol : Since A X A contains 16 elements, then A must have . Sol: (i) The relation R defined on the set of all
4 elements : positive integers by “mRn” if m divides n”.
= n(A) = 4. ! Given relation is “mRn if m divides n”.
The elements of A x A are (1, 3) and (0, 2) ! Reflexive mRm sin.ce m divides m for all
.. The possibilities of elements of A are {0, 1, 2,3} ! posm've 1ntegers "
é . Ris reflexive.
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Symmetric mRn # nRm.
m divides n = 4 divides
2 #2 divides 4.
. R is not symmetric
Transitive mRn and nRp = mRp.
m divides n and n divides p
then m divides p.
[For eg : 4 divides 2, 2 divides
8, then4 divides 8]
~. R is transitive.
. Riis reflexive, not symmetric and transitive.

(ii) Let P denote the set of all straight lines in a
plane. The relation R defined by “/Rm if [ is
perpendicular to m”.

Letl/,m,ne p.
Reflexive : We cannot say [/ is perpendicular
to / itself.
- 1 R 1= Ris not reflexive.
Symmetric : /Rm = mRI
[ is perpendicular to m = m is
perpendicular to /
~. R is symmetric
Transitive : /Rm and mRn # [Rn.
[ is perpendicular to m and m is
perpendicular to 7.
=3 [ is not perpendicular to 7.
.. R is not transitive.
= R is only symmetric.

(iii) Let A be the set consisting of all the members of
a family. The relation R defined by “aRb if a is
not a sister of b”.

Given relation is “aRb if a is not a sister of ™. and
a, b, ceA.
Reflexive : aRa = ais not a sister of a

.. R is reflexive.
aRb # bRa

a is not a sister of b but b may be
a sister of a

Symmetric :

.. R is not symmetric.

: aRb and bRc # aRc
a is not a sister of b and b is not a
sister of ¢, but ¢ may be a sister
of c.
.. R is not transitive.
. R is only reflexive.

Transitive

(iv) Let A be the set consisting of all the female

members of a family. The relation R defined by
“aRb if a is not a sister of b”.

Given relation is aRb if a is not a sister of b.
Leta, b, ¢ € A.

enquiry@surabooks.com
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: aRa = a is not a sister of a
.. Ris reflexive.
aRb = bRa
a is not a sister of b = b isnot a
sister of a.
. R is symmetric.
aRb and bRc # aRce
a is not a sister of b, b is not a
sister of ¢ does not imply a is not
a sister of c¢. [Eg :Mother is not a
sister of daughter, daughter is not
a sister of chithi, but mother is a
sister of chithi.]
.. R is not transitive.
.. R is reflexive, symmetric and
not transitive.

Reflexive

Symmetric :

Transitive

(v)  On the set of natural numbers, the relation R is

defined by “xRy if x + 2y = 1.
The relation R is defined by xRy if x + 2y = 1 for

x,y € N.
Reflexive Letxe N
Rx=>x+2x=1
1
=3x=1 =x=—-—¢N

3
.. R is not reflexive.

R is an empty relation.
. R is symmetric (by definition)
R is an empty relation.
. R s transitive. (by definition)

Symmetric :

Transitive

. Ris an empty set; not reflexive; symmetric; transitive.

Let X = {a, b, ¢, d}, and R = {(a, a) (b, b) (a, c)}.
Write down the minimum number of ordered

pairs to be included to R to make it [Qy. - 2023]
(i) reflexive (i) symmetric
(iii) transitive (iv) equivalence.

Sol : Given X = {a, b, ¢,d} and R = {(a, a) (b, b) (a, ¢)}

(i) To make the relation R reflexive we must have
(c,c)and (d,d) e R
. Minimum number of ordered pairs to be
included to R to make it reflexive is (¢, ¢) and
(d, d)

(il)) To make R symmetric, we must have (¢, @) € R
. Minimum number of ordered pairs to be
included to R to make it symmetric is (c, @).

(ii1) R is transitive.

.. Nothing need to be included.

(iv) Minimum number of ordered pairs to be

included to make R equivalence is (¢, ¢)

(d,d) (¢, a).
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3.

Sol

4.

Sol

: (1)

Let A ={a, b, ¢}, and R = {(a, a) (b, b) (a, c)}. Write
down the minimum number of ordered pairs to
be included to R to make it [July - 2023]
(i) reflexive (i) symmetric

(iii) transitive (iv) equivalence.

The ordered pairs (¢, ¢) should be included to
R to make it reflexive.

.. Minimum number of ordered pair is (c, ¢)
The ordered pairs (¢,a) should be included to
R to make it symmetric.

.. Minimum number of ordered pair is (¢, a).
The relation is transitive.

.. Nothing needs to included.

The ordered pairs (c, ¢) and (c, a) should be
included to R to make it equivalence.

~. Minimum number of ordered pairs are
(c, ¢) and (c, a).

Let P be the set of all triangles in a plane and R be
the relation defined on P as aRb if a is similar to b.
Prove that R is an equivalence relation.

(i)

(iii)
(iv)

Sol : Let P be the set of all triangles in a plane and R is

defined as aRb if a is similar to b.
Leta, b, ce P.

Reflexive : aRa = aissimilartoaforallae P.
.. R s reflexive
aRb = bRa

a 1s similar to b

Symmetric :

= b is similar toaforall a, b € P.
: aRb, and bRc = aRe.
a 1s similar to b and b is similar to ¢

Transitive

= @ 1s similar to c.

Hence R is an equivalence relation.

On the set of natural numbers let R be the relation
defined by aRb if 2a + 3b = 30. Write down the
relation by listing all the pairs. Check whether it is

(i) reflexive (ii) symmetric
(iii) transitive (iv) equivalence.
: Given relation is 2a + 36 =30 forall a, b € N.
2a+3b = 30 = 2a=30-3b
30-3b
= a =
2

a 12 1 9 6 3
b 2 4 6 8

.. The list of ordered pairs are (12, 2) (9, 4) (6, 6)
3. 38)

enquiry@surabooks.com
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Sol :

(i) Reflexive (12, 12) ¢ R = R is not
reflexive.
(9,4)e Rbut(4,9) ¢R

. Ris not symmetric

(ii) Symmetric :

(iii) Transitive Clearly R is transitive.
[ (a, D) (b, c) €R]
(iv) R isnot an equivalence relation.

Prove that the relation “friendship” is not an
equivalence relation on the set of all people in
Chennai.
Let a, b, ¢ are people in Chennai
Reflexive “a” is a friend of “a” = a K a.
= R is not reflexive.
a is friend of b = b is the friend of a.
..aRb = bRa = R is symmetric
a is the friend of b and b is the friend of
¢ = a need not be the friend of c.
~.aRb = bRc # aRc = R is not
transitive

Symmetric

Transitive

Hence, the relation “friendship” is not equivalent.
On the set of natural number let R be the relation
defined by aRb if a + b < 6. Write down the relation
by listing all the pairs. Check whether it is

(i) (i) symmetric

(iii) (iv) equivalence.

reflexive
transitive

: The relation is defined by aRb if a + b < 6 for all a,

beNa+b<b6=a<6-b

i1y 1)1{1(2(212(2(3(3[|3[(4[4|5

112131451 |2|3[4(1|2|3|1]2

.. The list of ordered pairsare (1, 1) (1,2) (1,3)(1,4)
(1,5), (2, 1), (2, 2), (2.3), (24), 3,1), (3,2), (3,3),
4,1),(4,2),(5, 1)

(i) Reflexive
(ii) Symmetric :

: Risnotreflexive since (4,4) ¢ R.
1,5e R=>(5,1)eR
2,9H)eR=>(4,2)e R
(1,2) e R=2,1)e R
(1,3) e R=3,1)e R
(1,H)e R=>4,1)e R
2,3) e R=(3,2)eR
~. Ris symmetric

(iii) Transitive : (3,1)e Rand(1,5) e R
=3,5¢R

. R is not transitive.

(iv) R is not an equivalence relation.
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.. R is reflexive.

Let mRn.
Then m —n = 7Tk for some integer k
Thus n—m = 7 (k) and hence nRm

- R is symmetric.

Let mRn and nRp
= m—-n = Thkandn—p=7I
= m = Tk+n and
—p = 7l—n for some integers k and /
som—p = Tk+ A +70- 4
= m—p = Tk+1)=mRp

. R is transitive.

Thus, R is an equivalence relation.

[Aug - 2022; April ; Qy. & Hy. -2023]

Sol : Nowf(—4) 4+4=87. f(x)——x+4whenx——4]

3.

fay =1-1 [ f(x) =x — x> when x = 1]
S =0
f(2) = (2 - (2)=4+2=6
[ f(x) = x> — x when x = -2]
S =0 [ f(x) = 0 when x = 7]
f(0) = 0>-0 =0.[". f(x) = x> — x when x = 0]
L f4) = 8, £(1)=0,
f(=2) = 6,f(7)=0and f(0)=0
Write the values of fat -3, 5, 2, -1, 0 if [Hy. -2019]
x2+x-5 if xe(—oo,0)
x*+3x-2 if xe(3,e)| [FirstMid-2018;
st = i xe(0,2) Sep. - 2021;
5 .| CRT-2022; QY-'24
x“ -3, Otherwise
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8. LetA={a, b, c}. What is the equivalence relation T EXERCISE 1.3
of .smallest carfhnallty on A? thlt 1 tge | 1. Suppose that 120 students are studying in 4
equivalence relation of largest cardinality on A? | sections of eleventh standard in a school. Let A
Sol : Given A= {a, b,c} : denote the set of students and B denote the set of
. ! the sections. Define a relation from A to B as “x
@) Le.t R _{(Cf’ @) (b, b) (c:0)} : related to y if the student x belongs to the section
R is reflexive | y”. Is this relation a function? What can you say
R is symmetric [ (a,0) R = (b, a) ¢ R] and : about the inverse relation? Explain your answer.
R is tran51t1ye [." (a, b) (l?, c)gR=(a,c)¢R] | go1: Given n(A) = 120, n(B) = 4
R is an equivalence relation. : A B
This is the equivalence relation of smallest 1
cardinality on A. :
~n(R)=3 :
(ii) LetR={(a,a)(a,b) (a.c) (b,a) (b, b)(b, c)(c,a) |
(¢, b) (.0} !
R is reflexive since (a, a) (b, b) and (¢, c) eR !
R is symmetric since (a, b)e R = (b, a) e R !
1
(b,0)eR=(c,b) eR : xRy is the student x belongs to the section y.
(c,a)eR=(a,c) eR I This relation is a function since every student of set A
1 . . .
R is also transitive since (a, b) (b, ¢) e R | will be mapped on to some section in B.
= (a,¢)eR | .. fis a function from A — B.
H ’ R ol lation of | I The inverse relationis f~': B — A.
ence 1 1s are equivalence re ation of largest : The inverse relation is not a function since one
cardinality on A. . . .
. - | section will have more than one student.
wn(R)=9 ! 2. Write the values of fat—4, 1,-2,7, 0 if
9. In the set Z of integers, define mRn if m — n is | Cxtd if —co<x<—3
divisible by 7. Prove that R is an equivalence ' . B
. 1 x+4 if 3<x<-2
relation. [Sep. - 2020; QY-'24] | 5
1 f(x) = yx"—x if -2<x<1
Sol : Asm—m = 0, ! vox? if 1<x<7
m — m is divisible by 7 = mRm ! 0, otherwise
:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
é
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f(-3) = (-3)-3-5=9-3-5=9-8=1
[ f(x)=x*+x—5whenx = -3]
f(5) = 52+3(5)-2=25+15-2=38
[ f(x)=x*+3x—2 when x = 5]
f2) = 22-3=4-3=1
[ f(x) =x> -3 when x = 2]
1) = (1R2+()-5=4 -1 -5==5
[ f(x)=x*+x—5whenx=-1]
0) = 02=3=23
[ f(x) =x* — 3 when x = 0]
S f(3) = 1L f(5)=38,
f2) = Lj=1)=-5/0)=-3

State whether the following relations are functions
or not. If it is a function check for one-to-oneness
and ontoness . If it is not a function state why?

(i) IA={a,b,c}andf={(a,c) b o0)l(c,b):
(f:A—>A).
(i) IfX={xyp z}andf={(x,)) (x, 2) (z X)}:
f: X—-X)
Sol: (i) IfA={a,b,c} and f= {(a, ¢) (b, ¢) (¢, b)}
(f:A—>A).
Givenf:A—> A
A A

This is a function. Since
different elements of A does
not have different images in

>

SN A.
.. fis not one-one.
Here
Co-domain = {a, b, ¢}
But Range = {b, c}

/s not onto since co-domain # Range.

(i) IfX={x,y, z} and f= {(x, ) (x, 2) (z, ¥)}:
f:X—>X)

Givenf: X > X f is not a function

X X since the element

7 x have two images

namely y and z.

s

Let A= {1, 2, 3, 4} and B = {a, b, ¢, d}. Give a
function from A — B for each of the following :

(i) neither one- to -one nor onto.
(ii) not one-to-one but onto.

(iii) one-to-one but not onto.

(iv) one-to-one and onto.

enquiry@surabooks.com

? Sol: (i) neither one- to -one nor onto.
A B
s
[—
Let /= {(1,0) (2,5) (3, ¢) (4, ©)}
Different elements in A does not have
different images in B
.. fis not one-one
Now, Co-domain = {a, b, c, d},
Range = {b, ¢}
Co-domain # range
.. f1s not onto.
Hence f'is neither one-one and nor onto.
(ii) not one-to-one but onto.
GivenA={1,2,3,4},and B= {a, b, ¢, d}
Letf :A— B.
The function does not exist for not one-one
but onto.

.

Sol :

Since f: A — B, f'is onto
= f'must be one one since n(A) = n(B)

(iii) one-to-one but not onto.
The function does not exist for one-to-one but
not onto.
Since f: A— B, fis one-one = f must be onto
[ n(A)=n(B)]
(iv) one-to-one and onto.
Let /i A — B defined by

/=1,a)(2,0) 3,¢) (4, d)}
Here different elements have different images
.. fis one-to-one.
Also Co-domain = {a, b, ¢, d} = Range.
.. f1s onto.
.. f1s one-to-one and onto.
Find the domain of —.
1—2sinx
[Sep. 2020; Hy. - 2019; Mar. - 2024]

1
Letf&x) = 1-2sinx
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10. If £, g : R —> R are defined by f (x) = |x| + x and
gx)=|x|—x,findgofandfog. [Mar. - 2020]
Sol : Given f(x) = |x|+x
{x+x:2x if x>0

When the denominator is 0,
l1-2sinx =0 =1=2sinx

) 1 ) .
= SiInx = — = SInx=S8In —

= X

T
nn+(fl)”g,neZ —x+x=0 if x<0

[sinx=sinoo=x=nn+(-1)" o, neZ] g(x) = |x|—-x
—x=0 i >
Domainoff(x)isR—{nn+(_1)”E},neZ = *—x = Oll "
6 —x—x=-2x if x<0
7. Find the largest possible domain of the real valued Now, fog (x) = f(g(x))
functi _V4-x! | f) if x>0
unction f(x) = 2 . f(e2x) if x<0
) 4— 2 . J2x0=0 if x20
Sol : Given f(x) = e = fog (x) = 0 if x<0
s fog(x) = Oforallxe R.
Whenx = 2,f(x)=0 Jog (x) ,
g(2x) if x2>0
Whenx = -2, f(x)=0 and gof (x) =g(f(x))= .
. . g(0) if x<0
For all the other values, we get negative value in the
square root which is not possible. ~J0if x=20
- Domain = ¢ = gof () = 0if x<0
. . 1
8. Find the range of the function eose—1° - gof(x) = Oforallxe R.

11. If £, g, h are real valued functions defined on R,
then prove that (f+ g) oh =f o h+ g o h. What can
you say about fo (g + h)? Justify your answer.

Sol : (i) Sincef, g, h are functions from R — R,
(f+ g) oh: R = R and foh + goh: R — R.
For any x € R,

Sol : Range of cosine function is —1 < cosx < 1.
= -2<2cosx<2 (Multiplied by 2)
= -2 -1<2cosx—1<2-1

= -3<2cosx—-1<1

01 1 4 [(F+g) 0h] (@) = (f+ ) (h(x))
MR T A = f(h(x)) + g(h(x))
= foh(x) + goh(x)

s (frgoh = foh+ goh
(ii) Alsofo(g+h)= fl(g+ h)(x)] foranyx e R
= fIgx) + h(x)] = flg(x) + fin(x))
= Jog(x) + foh(x).
~fo(g+h) = fog(x)+ foh(x).

.. Range of f(x) is (—oo,—%] U[1,00)

9. Show that the relation xy = -2 is a function for a
suitable domain. Find the domain and the range
of the function.

Sol : Given relation is xy =-2.

2
= x = —— 12. Iff: R — R is defined by f{x) = 3x — 5, prove that
Y 5 5 fis a bijection and find its inverse.
Now f(x,) = f(x) = ——=—-— [Govt.MQP & Qy. - 2018]
. | N Sol : Lety = 3x-5.
- _ = - +5
= ¥, = ¥, =20N=0 = y+5 = 3x:>—y3 =X.
.. f1s a one-one function Letg(y) = yT+5

The element 0 € the domain will not have the image.

. Domain = R — {0} and Range =R — {0}. gof(x) = g(f(x) =gBx-5)

L)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[Govt. MQP - 2018; June - 2019; April - 2023] !
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13.

Sol :

14.

Sol :

-fv 8 Fr

ager B
Also fog(y) = f(g0) =f (yT”)

- 3(%5)—5:y+5—5=y.
Thus gofix) = 1 and fog(y) = Iy.

Where I is identify function.
This implies that f'and g are bijections and inverses
to each other.

e | y+5
Hence f'is a bijection and /™' (y) = =

x+5
3
The weight of the muscles of a man is a function

Replacing y by x we get,f!(x) =

of his body weight x and can be expressed as
W) = 0.35x. Determine the domain of this

function. [Qy. - 2023]
Given W(x) = 0.35x
(Note that x is positive real numbers)
W) = 0,W(1)=0.35,
W(2) = 7, W(eo)=rc0

Since x denotes the number of men, it will take only
positive integers.

~W = W-oR*
Hence the domain is the set of whole numbers. (or)
x>0.
The distance of an object falling is a function of
time 7 and can be expressed as s(f) = —16¢*. Graph
the function and determine if it is one-to-one.

Givens(f) = -16t

Now, s(¢)) = s(t,)
= —l6r7 = —l6t; =12=13
= + t, = + Z,

Since s(t)) = s(t) #1,=1,,

the function s(7) is not one-one.
Graph of s(f) = -167

Let X - axis represents the time and Y - axis
represents the distance.
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15.

Sol :

16.

Sol :

13
t o1 ]-1] 2] =2 i 6
S| 0 |16 |-t6|6a| o4 | 70+ (distance)
60T
50T
40+
30T
201 '
L 5 .
% g i % L

ct e fiop X4

(2, -64)

The total cost of airfare on a given route is
comprised of the base cost C and the fuel
surcharge S in rupee. Both C and S are functions
of the mileage m; C(m) = 04 m + 50 and
S(m) = 0.03 m. Determine a function for the total
cost of a ticket in terms of the mileage and find
the airfare for flying 1600 miles.

Given base cost function and fuel surcharge function
are as follows:

c(m) = 04m+50
and s(m) = 0.03 m.
.. Total cost of a ticket = c(m) + s(m)
S fx) = 04m+50+0.03m
Total cost = 0.43 m + 50
Givenm = 1600 miles
Airfare for flying 1600 miles = 0.43(1600) +50
= 738

A salesperson whose annual earnings can be
represented by the function A(x) =30,000 + 0.04x,
where x is the rupee value of the merchandise he
sells. His son is also in sales and his earnings are
represented by the function S(x) =25,000 + 0.05x.
Find (A + S) (x) and determine the total family
income if they each sell 31,50,00,000 worth of
merchandise.

Given A(x) = 30,000 + 0.04 x
S(x) = 25,000+ 0.05 x.
S(A+S) (x) = 30,000+ 0.04x+25,000 +0.05x
= 55,000 + 0.09x
Givenx = %1,50,00,000

PH: 8124201000 /8124301000
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Then Family income is = 55,000 + 0.09 (1,50,00,000)
= 55,000 + 13,50,000
= 14,05,000.
Hence total family income = ¥ 14,05,000.

17.

Sol :

18.

Sol :

19.

The function for exchanging American
dollars for Singapore Dollar on a given day is
f(x) = 1.23x, where x represents the number of
American dollars. On the same day the function
for exchanging Singapore Dollar to Indian Rupee
is g(») = 50.50y, where y represents the number
of Singapore dollars. Write a function which will
give the exchange rate of American dollars in
terms of Indian rupee.

Given f(x) = 1.23x where x represents the number

of American dollars and g(y) = 50.50y where

y represents the number of Singapore dollars.

Indian
rupees

American
dollars

Singapore
dollars

To convert American dollars to Indian rupees, we
have to find out go f(x)

w g0 flr) = g(flx)) = g(1.23x)
= 50.50[1.23x] = 62.115x

~.The function for exchange rate of American
dollars in terms of Indian rupee is gof(x) = 62.115x.

The owner of a small restaurant can prepare
a particular meal at a cost of Rupees 100. He
estimates that if the menu price of the meal is x
rupees, then the number of customers who will
order that meal at that price in an evening is
given by the function D(x) = 200 — x. Express his
day revenue, total cost and profit on this meal as
a function of x.

Number of customers = 200 —x
Cost of one meal = 3100
Total cost = 100 (200 —x)
Revenue on one meal = x
Total revenue = x (200 —x)

Profit Revenue — Cost

< x(200 —x)—100 (200 —x)
The formula for converting from Fahrenheit to

1
Celsius temperatures is y= S?x - ? . Find the

inverse of this function and determine whether
the inverse is also a function.

enquiry@surabooks.com
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Sol :

5(9y+160)_160

-1
Letflv) = 5x X 60
Gi ~ 5x 160 ~ Sx—160
veny = 7= ys 9
Then9y = 5x-160
9y +160
= Sx = 9y+160=>x= 5
9y +160
Letg(y) = —(——.
5x—160
Now goftr) = glf]= 8| —

d
5
Sx- 160 + 160 _ Bx _
5 5

9y+160
and fog(y) = Ag()=/ (%)

g(Sx—160)+160

g

20.

Sol :

9y+}66—}66=y
9

Thus gof = 1 and fog = Iy.
This implies that fand g are bijections and inverses to
each other.

)

9

9y+160

= 5

9x+160 B 9x

5 5

Replacing y by x, we get f'(x) = +32

.. The inverse function is bijection.

A simple cipher takes a number and codes it, using
the function f{x) = 3x — 4. Find the inverse of this
function, determine whether the inverse is also
a function and verify the symmetrical property
about the line y = x (by drawing the lines).

Given f(x) = 3x—4
Lety = 3x—-4=y+4=3x
3
y+4
Letg(y) = 5
Now gof (x) = g(flx)) = g(3x—4)
3x—/(+/1/ ,Z/x
= ———————="—=x
3 2

and fog () = f(g0) =f (yT“‘]

= 5(%4)4=y+/f—/(=y

PH: 8124201000 /8124301000
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Thus, gof (x) = I and fog () = I * Sol: (i) y=-x°
This implies that f'and g are bijections and inverses to
each other.
o . y+4 ? 8
Hence f'is bijection and f'(y) = =
. 1 |xt4
Replacing y by x, we get /' (x) = 3
=
%
i Let f{x) = x°
Since y = —f(x), this is the reflection of the graph of fabout
the x-axis
(i) y=x*+1 [Qy. - 2019]
-2
1120197

Hence, the graph of y = f~!(x) is the reflection of the

graph of finy =x

EXERCISE 1.4

1. For the curve y = x> given in figure draw,

9
(i) y=—[Qy.-2019] (i) y=x>+1
(iii) y= x*-1 @iv) y=(+ 1)3 it
with the same scale.
way.
(/S :

—

Y

—

Let f{x) = x*
Since y = flx) + 1, this is the graph of f{x) shifts to the
upward for one unit

enquiry@surabooks.com PH: 8124201000/ 8124301000
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(i) y=x*-1 [Qy. - 2019] T (1)
ECEEEEH] HHEELES) EECREERHY HEE i 2. For the curve, y = x'*’ given in figure draw.
! 1 1
I (i) ¥= 3 (i) ¥= i
1
1 L 1
! (i) »= RO (iv) (x+ 1))
| )
: A y =[x
1 B
X ot . !
iy 15 ! -3 2 -1 x
! 1
X ——
1 o}
. | :
i !
| g , Sol: 1 y=-x
f ; L T
| 10 ! BIE
ﬂ : “1 o[-1]
E .
Let f{x) = x3 :
Since y = f{x) — 1, this is the graph of f(x) shifts to 1
the downward for one unit. : ol
Giv) y=@x+1)>» [Qy. - 2019; Govt. MQP - 2018] | 7 i@j 24 e
I
o[1]-1]2]=2 |
1 0127 1
1
1
1
! 1 1
| Then y =—x? is the reflection of the graph of y = x?
1
| about the x-axis.
1 1
L (i) y=x3+1.
1
1
1
| 1
! :
1
(o5 3 34 2 :
1
1
1
1
1
&4 1
: !
g 1
by | ! 1
3 i Then y=x3+1 is the x graph of y=x? shifts to the
Let fix) =x I
y=(x+ 1) causes the graph of f(x) shifts to the left : upward for one unit.
for one unit. é
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1
(i) y=x3—1.

3. Graph the functions f(x) =x> and g(x)= %/; on
the same co-ordinate plane. Find fog and graph

it on
Sol :

the plane as well. Explain your results.
Given functions are f(x) = x> and g(x) ~ga

Now, fog(x) =flg(x)) = f (xé) = ( X )5 8

i S SR SR

%‘EEE

EEEEEHEEEE&EEEEEE

1

- 1
Then y=x3 —1 is the graph of x3 shifts to the downward

for one unit.

iv) y= (x + l)é

IxJol[1[7[9

A 12]=2

i eaazznz azu:
oam mazazaz

1
y=(x+1)3, it causes the graph of x

for one unit.

1

3 shifts to the left

enquiry@surabooks.com
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Since fog(x) = x is symmetric about the line y = x, g(x) is

the inverse of f(x) ..g(x) = f7'(x).

4. Write the steps to obtain the graph of the function
y=3 (x-1)>+5 from the graph y = x’.

Sol : Step 1 : Draw the Graph of y = x?

PH
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Step 2 : \ -
The graph of y =(x —1)?, shifts to the right for 1 unit. | (iii) V= sin(; +x )
Step 3 : :
The graph of y =3 (x — 1)%, compresses towards the 1 v n . n 0 Tl 3 T
Y - axis that is moves away from the X-axis since : 2 2 2 2
the multiplying factor is 3 which is greater than 1. | 1 0o (=1l o l1lo]l=1
Step 4 : | - -
The graph of y =3 (x — 1)® + 5, causes the shift to | A
the upward for 5 units. |
5. From the curve y = sin x, graph the functions. :
(i) .V = Sin (_x) (ii) y = _Sin(_x)’ : <i iiiiﬂ E
(r | T n 2n
Giiiy Y= sm(; +x ) which is cos x. I
1
(= ! i
Givy y= Sln(; - x) which is also cos x. : sﬁﬁ'ﬂ )
\ ERREH
(refer trigonometry) ! ., -
Sol : : Then y = Sin(E + x | it causes the shift to the left for 5
(i y=sin (=) | units.
! i
13 T T 1 (iv)  y= sin(— - x)
! 3= S| 3=
21 > TS| ™ 2 | 2
0 -1 0 |-11]0 1| : T T T T
2| 3= |=w|-=|0|=|T|3=|2®
A : T2 T 2|2 2
: 1 | o [-1]o]1][o|-1] 01
1
X €— A : A
1% 1
1
1
1
I+ >
‘M’ : T s T O
Then y = sin(—x) is the reflection of the graph of sin x, , =
about y-axis. ! |-
(i) y=—sin() | v
1
s T I
il had T
0 2 T3 2 22 . Then y = sin T x | causes the shift to the right for —
I 2 2
0[1f0]-1]0 | unit to the sin(-x) curve.
1
' 6. From the curve y =x, draw
L @) oy (i) y=2x
1
1
: (i) y=x+1 (i) y=x+1
T i i : (v) 2x+y+3=0.
I
1
i !
W !
y = —sin(—x) is the reflection of y = sin(—x) which is same :
asy= sinx. l
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Sol : Graph of y=xand 1
Q) y=-x ) y=3x+l
Graph of y=—2x is the reflection of the graph of
y =x about the X - axis.
(i) y=2x
1
The graph of y = 5 * + 1, stretches towards
I
the X-axis since the multiplying factor is 5
ﬁ which is less than one and shifts to the upward
%ﬁ 0 for one unit.
3 (v) 2x+y+3=0.

=y=—2x-3

The graph of y = 2x compresses towards the
Y-axis that is moves away from the X-axis
since the multiplying factor is 2, which is
greater than 1.

(i) p=x+1

The graph of y = —2x — 3, stretches towards

the X-axis since the multiplying factor is — 2

which is less than one and causes the shifts to
The graph of y = x + 1, causes the shift to the

upward for one unit.

enquiry@surabooks.com PH: 8124201000/ 8124301000
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7. From the curve y = |x|, draw (iii) y=|x+2/-3

i y=kxk-1+1 ) y=x+1/-1

(iii) y=|x+2|-3.
Sol: (1)) y=|x-1+1

The graph of y =[x + 2| -3, shifts to the left for

2 units and causes the shift to the downward

for 3 units.

SSEmses: tacasenc: sonncana: saasmsaacs tasasaaootned s |ssasnc:sszacsia: szacssaz: sasnsacct oo

8. From the curve y = sin x, draw y = sin |x|
(Hint: sin(—x) = —sin x.) [June - 2019]
Sol : y=sin |x|

The graph of y = |x — 1| +1, shifts to the right

for one unit and causes the shift to the upward v A
for one unit.
(i) y=|x+1]-1 TR ERIEE
=tsin
b §
We kn xif x>0
e know |x| = .
b —xif x<0
sosinfx] = sinxifx =20
and sin [x] = sin (—x) =—sinx ifx <O0.

The graph of y = sin (—x) = — sinx is the reflection of
the graph of sin x about Y - axis.

EXERCISE 1.5

CHOOSE THE CORRECT OR THE MOST
SUITABLE ANSWER.
1. fA={x,p):y=¢€5xec R}and B = {(x, y) :
y=e",xe R} then n(A N B)is
[First Mid - 2018; Hy. - 2019]
(1) Infinity (2) 0 3) 1 4 2
[Ans : (3) 1]

The graph of y =|x + 1| —1, shifts to the left for
one unit and causes the shift to the downward

14
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 1
for one unit. .
1
1
é
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Hint : A= {(0,1) (1, e) (2, €%)...} ' x€(-2,2),letx = 0then
B={0,1)(1,e") 2, ¢e?)..} ! S = [0-2[+|0+2|=4
=n=(ANB)=(0,1)=1 . xe(2,<>o),letx = 4 then
. ! fx) = 2|+|6|]=8=2x
2. IfA={(x,y):y=sinx, x€ R} and B={(x,y): 1
y=cosx, xe R} then A N B contains ! Let R be the set of all real numbers. Consider
’ . the following subsets of the plane R x R:
[Govt. MQP - 2018; Mar. - 2020; Aug. - 2022; QY-'24] :
S = A :y=x+1and 0 < x < 2} and
(1) no element ! = e y.) _y L >N }
' T = {(x,y) : x—yis an integer}. Then which of the
(2) inﬁnitely many elements : following is true?
(3) only one element i (1) T is an equivalence relation but S is not an
(4) cannot be determined. ! equivalence relation.
[Ans : (2) infinitely many elements] (2)  Neither S nor T is an equivalence relation
. — 0 _ ! (3) Both S and T are equivalence relation
3. The ! elazt wan defined on a setA={01,1, 2}.by : (4) S is an equivalence relation but T is not an
xRy if |x* + y*| <2, then which one of the following , equivalence relation
is true? [Hy.-2023] ' Hint : x -y is an integer = xRy
(1) R={(0,0), (0,-1), (0, 1), (-1, 0), (-1, 1), (1, 2), : (i) x —x=0isan integer. ... xRx reflexive
(1, 0)} ! (i) (x—=y)is a? .integer = y—x is also an integer
o B - = symmetric
2) R .{(O’ 0), .(O’ D, 0, 1), =1, 0), (1, 0)} : (iii) If (x —y)is an integer = y —z is an integer by
(3) Domain of Ris {0,-1, 1, 2} ! adding x — z is also an integer. = Transitive
(4) Range of Ris {0,—1, 1} I ... T'is equivalence.
. ! v =x + 1 = xRx is not true. S is not an
[Ans : (4) Range of Ris {0, —1, 1}] | % ?e/quivalence relation.
Hint : R =[x>+)% <2={(0,0) (0, -1) (0,1) (-1,0) ! - T is an equivalence relation but S is not.
~1-1) (-1,1) (1,0) (1,-1) ! [Ans : (1) T is an equivalence relatign but S is nqt an
(1,1) (2,0)} | equ.lvalence relation]
. Range ={0,-1, 1} ! Let A and B be subsets of the ufuversal set N/, t.he
T N B bt ot e
- . 1 - 3 y - ’ - ]
“2x if xe(-e,-2] M A @ A (3 B (4N
() fiy=19 4 if  xe(-2,2] ! [Ans : (4) N]
| 20 i xe(2) . Hint : A
2x if xe (—oo,—2J : //
Q) fixy=19 4x if  xe(-2,2] ! é/
2x if xe(2,0) ! 22z
—2x if xe(-o00,-2 ! - — —
-\ =z ' 21
2x if  xe(2,0) : ///% / %//////
oy if xe(—oo _2] : %4////////// //I% Mé////[l//%
. ’ I (ANB)UB’ A’U (ANB) UB’
(#) f) = 2 %f te (_2’2] : The number of students who take both the
2x if x€(2,0) | subjects Mathematics and Chemistry is 70. This
2y if xe (_oo 2] represents 10% of the enrollment in Mathematics
. ’ ! and 14% of the enrollment in Chemistry. The
[Ans : (1) flx) = 4 if  xe (_2’2]] : number of students take at least one of these two
Hint : Let x € (—o0, -2), 2x if x€(2,00) ! subjects, is
i _ 3t I (1) 1120 (2) 1130
etx = =5 then ! (3) 1100 (4) insufficient data
S = S5[+|l[=6=-2x ¢ [Ans : (2) 1130]
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Hint : MnNnC = 170 ? 13. Let R be the universal relation on a set X with
Which is 10% of M and 14% of C : more than one element. Then R is
M = 700 | (1) not reflexive (2) not symmetric
C = 500 ! (3) transitive (4) none of the above
MuC = 700+500-70=1130 I [Ans : (3) transitive]
1 . . _
8. Ifn((AxB)N (AxC))=8and n(B C)=2,then + Hint: LetX = {a,b ¢} _
n(A) is [CRT - 2022; July - 2023; Mar. - 2024] | Then R = Universal relation
(1) 6 2 4 38 4) 16 ! ={(a,a),(a, D) (a, ¢) (b, a) (b,D) (b, ¢) (c;a) (¢, b)(¢c, ©)}
[Ans : (2) 4] It is transitive
. ' 14. LetX=1{1,2,3,4}and R={(1, 1),(1,2),(1,3), (2,2),
. = 1
Hmtn'[((ﬁf By Cl = 8 (3,3, 1,3, 1), (1,44 D). Then Riis
WBAC) = 2 : [First Mid - 2018; Sep. 2021]
n(A) = 4 | (1) reflexive (2) symmetric
! (3) transitive (4) equivalence
9. Ifn(A)=2and n(B U C) =3, then | [Ans : (2) symmetric]
n [(A;( B) L (A~ C); 15 [Qy. - 2018 & 2023] . Hint : (4,4) € R not reflexive
. (1) 2 2 3 3) 6 ) > ! Symmetric can be easily checked
Hint : n[(AxB)uU (AxC)} = n(A)xnBuC) : — if aRb then bRe.
=2x3=6 [Ans:(3)6] 1
1 . .
10. If two sets A and B have 17 elements in common, ! 15. The gangeof the function 1—2sinx 15
then the number of elements common to the set , [June & Qy. - 2019; CRT - 2022]
AXxBandB x Ais [CRT - 2022] : 1 1
(1) 27 @ 17 N C RCECE)
(3) 34 (4) insufficient data : 1 1
[Ans : (2) 172] 3) |:_1a§:| (4) (oo, 1] U[g:‘”)
1
Hint : LetA = {1,2,3,4} ! 1
B = {5,2,3,6} ) [Ans : (4)(—oo, —1] u[g,oo)]
A and B have two elements in common : Hint : -1 <sinx<1
Number of elements common to A x B ! ’ 5 ; ) B <5
andBxA = 2x2=2? . —o=osix= _
Similarly here we have 172 elements common : 22 _.2 sinx 2 -2 (or) -2 §—2 sinx < 2
. | Adding, 1,1 -2<1-2sinx < 1+2
11. For non-empty sets A and B, if A — B then |, 1<1-2sinx < 3
(A xB) N (B x A) is equal to [Hy. - 2018] ! 1 1
(H)ANB (2) AxA : 1> 2=
1-2 3
(3) BxB (4) none of these. ! . S x |
Hint : Let A= (a,b) B=(a, b,c) [Ans : (2) Ax A] ! 3 S 1 osine s -1 Range is (—e, —1] U[E’m)
AxB = {(a,a),(a,b)(a,c)(b,a)(bb)(b,c)} . ;
16. The range of the function f{x) = |LxJ -x|,xe Ris
BxA = {(@ ), (@b (b.a) (b,) ca) b)) | : =l e B
(AxB)N(BxA) = {(a,q), (@ b) (b,a) (bb)} Do e 6 [Oll)y" ps (oy'{) :
=AXA 1 > s > >
. .. ! [Ans : (3) [0,1)]
12. The number of relations on a set containing 3 ' ,,. . . -
X + Hint : fx) = [lx)—xf
elements is [Govt.MQP & First Mid-2018; CRT - 2022; ,
April - 2023; July-24] | S0 = be-x
1) 9 @) 81 (3) 512 (4) 1024 s = 0-0=0"
! f(6.5) = 6-65=-5|=.5
: [Ans : (3) 3121 4 f(-72) = 8-72=8
Hint : LetS {a, b, ¢} . Ransoe is '[0 3 oo
n(S) = 3=>n(SxS)=9 ! g ’
Number of relations is 7 {P(S x S)} =27 =512 !
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4, b), 2, ¢), (3, d), (2, d)}. Then fis
(1) an one-to-one function
(2) an onto function

(3) afunction which is not one-to-one

(4) not a function [Ans : (4) not a function]

Hint : It is not a function since it has two images.

Lety = x? then
y=+x=2/1®=Jx
Lety = 8./x then £=x = f1x)= %
23. Letf:R — R be defined by f{x) =1 — |x|. Then the
[Govt. MQP; Qy. & Hy. - 2018; Hy. - 2023]
(2) (1,e2) 3) (=liee) (4) (oo, 1]
[Ans : (4) (—oo, 1]]

range of fis
(I R

Hint : /: R — R defined by

S = 1-|
The range is (<o, 1], f(—e0) = —oo

fO) = 1

fleo) =

Sura’s m X[ Std - Mathematics i Volume - [ m» Chapter 01 m» Sets, Relations and Functions 23
17. The rule f{x) = x? is a bijection if the domain and * x if x<1
the co-domain are given by [April - '23; QY-"24] : s
() R,R 2) R,(0,) ! 22. Theinverse of fix)= 41 x~ if 1<x<d4is
(3) (O’w), R (4) [0a°°): [O’oo) : 8\/; if x> 4
Hint : The domain is (0,) : x if x<l1
o e 1
The codomain is also (0,o0)[Ans : (4) [0,c0), [0,00)] ! L Jx if 1<x<16
SO E A
18. The number of constant functions from a set | X ogf x>16
containing m elements to a set containing » : '64
elements is [Hy. - 2019; July-"24] 1 —x if x<l1
1
(1) mn 2 m (3) n @ m+n 5y Jxoif 1<x<16
1 - =
Hint : By definition it follows [Ans : (3) n] 1 @) /7 2
| — if x>16
19. The function f : [0, 2r] — [-1, 1] defined by , L 64
fx) =sin x is : x* if x<l1
[Mar. - 2020; Govt. MQP - 2018; Qy. - 2019 & 2023] ! NeRE
I ~ if 1<x<16
(1) one-to-one (2) onto ! B = : g
(3) bijection (4) cannot be defined : *op v>16
1
Hint : It is onto not one-one ! ) 64
1 | 2x if x<1
since sin 30° = 5 i S if 1<x<16
x i <x<
] L@ W=
sin 150° = > [Ans : (2) onto] ! % £ 516
20. If the function f: [-3, 3] — S defined by f{x) = x? : )
is onto, then S is [Mar.- 2020 & 2024; June - 2019] : x if x<1
1
D[99 @ R @) [3,3]1 & [0,9] Ans : (1)~ () Jx if 1<x<16
1 ns : X) =
Hint : /(0)=0,7(-3)=9and f(3) =9 [Ans : (4) [0, 9]] ' ¥
! “ if x>16
21. LetX={1,2,3,4},Y={a, b,c,d} and f={(1, a), ,
i, 2, 3, 43, 0,6 d) /=i, . Hint : Lety = xthenx=y = f!(x) =x
:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
é
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24. The function f : R — R is defined by
fix) =sinx + cos x is
(1) an odd function
(2) neither an odd function nor an even function
(3) an even function
(4) both odd function and even function.
Hint : flx) =
S (=)
(=) =

f(x) is neither odd function nor even function.

sin x + cos x

sin (—x) + cos (—x) = —sin x + cos x

sin x — cos x

[Ans : (2) neither an odd function nor an even function]
25. The function f : R — R is defined by
(x2 + cos x)(l + x4)
f@= 71— .
(x—sinx)(2x - x?)
(1) an odd function
(2) neither an odd function nor an even function

(3) an even function
(4) both odd function and even function.

=Xl
is

[Ans : (3) an even function]

(x* + cos x)

Hint: /() +e

a (x —sinx)(2x —x°)
(=x?)+ cos(—x)
f=) = [—x — sin(=x)][-2x — (=x)’]
x% +cosx

- +e M= f(x)

(x —sinx)(2x —x>)

—1x

+e

Here f'(x) is even function.

SEEOB
| GOVERNMENT EXAM QUESTIONS

SECTION - A (1 MARK)

CHOOSE THE CORRECT OR THE
MOST SUITABLE ANSWER.
1. IfA={1,2,3},B=1{1,4,6,9} and R is a relation

from A to B defined by “x is greater than y”. The
range of R is [Sep. - 2020]

(1) {1,4,6,9} 2) {4,6,9}
3) {1} (4) none of these

Hint : {2, 1), (3, 1)} [Ans : (3) {1}]
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2. If n(A) = 5 and n (B) = 7 then the number of

subsets of A X B is [Qy. - 2019]
(1) 235 (2) 249 (3) 225 (4) 270
[Ans : (1) 2%]
Hint : n(AxB) = n(A)xn(B)=5x7=35

Number of subsets of A x B =23

3. The relation “less than” in the set of natural
number is [Qy. - 2019]
(1) only symmetric
(3) only reflexive

Hint : Letm,n,0e N

(1) Reflexive

(2) only transitive
(4) Equivalence
[Ans : (2) only transitive]

(m, m) = m <m, which is not true.
Not Reflexive.
(i) Symmetric
(m,n) = m<n . (1)
(n,m) = n<m ... (i)
This is not possible
(ii1) Transitive
(m,n) = m<n .. (1)
(n,0) = n<0 . (11)

om<m<0=>m<0 (m, 0) exist

It is transitive
4. Letf:R — R be defined as f(x) = x*. Choose the
correct answer. [Qy. - 2018]
(1) fisone-oneonto (2) fisonto
(3) fis one - one but not onto
(4) fis neither one - one nor onto
[Ans : (4) f'is neither one - one nor onto]

f(2) = 2*=16
f(2) = (2)*=1e.
Therefore two elements in the domain have same
image and hence co domain # Range. [Ans : (3) x]

1
5. Letf: R — R to given by f(x) = (3—x?)3. then

Hint :

Jof (x) is [Qy. - 2018]
1
(1) xa @) x () «x (4) 3-x“
Hint: fofe = /f|G_p)] [Ans : (3) x]

U |—

= (3-[3-¥ ])
6. LetA={2,-1,0, 1,2} and f: A — Z be given by
f(x) = x*— 2x -3 then preimage of 5 is [First Mid - 2018]
(1 -2 2 -1 (3 0 4 1
[Ans : (1) - 2]
Hint : f(-2)=(22-2(2)-3=4+4-3=5
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7. A= {(xyly=e¢,xel0, <)and B = {(x, y)ly
= sin x, x €0, o)}then n(A N B) is [Mar. - 2019]
(1) oo 2) 1 B o @ O

Hint : n (ANnB)=0 [Ans : (4) 0]

8. If: R — R is defined by f{x) = |x| — 5, then the
range of fis: [Mar. - 2019]
(1)  (=o,-5) (2) (==,5)
(3)  [5,) (4)  (5,00)

Hint : 0<|x]<>,xe R [Ans : (3) [~ 5, =0)]

0-5<|x]|=5<o0; —5<|x|-5<e0

9. Givenn (A)=7,n (B)=8and n (AUB) =10 find
n [P(ANB)] [CRT - 2022]
(1) 30 2) 16 (3) 32 (4) 64

[Ans : (3) 32]

Hint : n (AUB) = n(A) + 1 (B) — n(AnB) = n(ANB) = 5
n [P(ANB)] = 25 = 32

10. The number of reflexive relations on a set

containing » elements is : [July - 2023]
(n2+n)
Hn 22 © 2" 3) 2 “4) 27"
, [Ans : (2) 2" "]
11. The value 164 = ... [Qy. - 2023]
1 1
1) 8 2) = 3) 4 4) —
(1) (2) 3 3) “) @
[Ans : (1) 8]

SECTION - B (2 MARKS)

1. 1If p(A) denotes the power set of A, then find
n(p(p(P(Q)))). [Qy. - 2019; Sep. - 2021]
Since P(J) contains 1 element,P(P(J)) contains
2! elements and hence P(P(P(J))) contains 27
elements. That is, 4 elements.

Sol :

ax—b
2. Iffix)y=y= —a’ then prove that f{y) = x.

ax—b [Qy. - 2019]
Sol : y =
cx—a
y = ax—>b
yex—ay = ax—b
cxy—ax = ay—>b
x(cy—a) = ay—>b
ay—b
x = Z==f)
cy—a

3. 1In the set Z of integers, define mRn if m — n is
a multiple of 12. Prove that R is an equivalence
relation. [Mar. -2020; Govt. MQP & Qy. - 2018; Hy. - 2019]
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Sol: Asm—m =0and 0=0 x 12, hence mRm proving
that R is reflexive.
Let mRn. Then m —n = 12k for some integer k; thus
n—m = 12(—k) and hence nRm.
This shows that R is symmetric.
Let mRn and nRp; then

m-—n 12k
andn—p 12/ for some integers k and /.
Som—p = 12(k+[) and hence mRp.

This shows that R is transitive.
Thus R is an equivalence relation.

4. Draw the curves of (i) y = x? + 1 (ii) y = (x + 1) by
using the graph of curve y =x. [Hy. - 2018]
Sol : 3 :

f (x) = x> + 1 causes the graph of the function
f(x) = x? shifts to the upward for one unit.

f(x) = (x + 1)* causes the graph of the function
f(x) = x shifts to the left for one unit.

5. Find the number of subsets of A if [May - 2022;
July-'24]
A={X:X=4n+1,2 <n <5, ne N}[First Mid - 2018]
ClearlyA = {x:x=4n+1,n=2,3,4,5}
n =2 =42)+1=8+1=9

n =3 =403)+1=12+1=13

n =4 =4@A)+1=16+1=17

n =5=403)+1=20+1=21

Sol :

A = {x:x=9,13,17,21}
Hence n(A) = 4. This implies that
n(P(A)) = 2*=1e6.

6. Letf={1,4) (2,5 @3, 5}andg={41)5,2)
(6, 4)} find gof. Can you find fog? [First Mid - 2018]

Clearly, gof = {(1,1),(2,2),(3,2)}
But fog is not defined because the range of

g:

Sol :

{1, 2, 4} is not contained in

the domain of /= {1, 2, 3}.

7. Define one to one function. [First Mid - 2018]

Sol : Afunction is said to be one-to-one if each element of
the range is associated with exactly one element of the
domain. i.e. two different elements in the domain(A)
have different images in the co-domain(B).
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8. IfA=1{1,2 3 4 and B = {3, 4, 5, 6}, find * SECTION - C (3 MARKS
n((AUB) X (AN B) X (AAB)). [Govt. MQP-2018] | ( . )
Sol : We have n (AU B) = 6, [Sep. - 2020; April -2023] , 1. Find the range of f (x) =1 3cosx’
n (AN B) = 2and | [Mar. - 2020; Qy. - 2023]
n(A AB) o | Sol : ~lI<cosx <1
So, n((Au B) x n (AN B) x (AA B)) X 35 3 S 3
=n(AUB) x n (ANB) x n(AAB) =6 x2x4=48 ! I 3;‘3“’” ;g
= -3<- <
9. If AxAhas9eclements,S={(@,5)cAXA:a>b}; | _ | 301 3ccex < 143
(2,-1) and (2, 1) are two elements, then find the 1 Thus we get—2 < 1—3 cos x and 1 =3 cos x < 4.
remaining elements of S. [Govt. MQP- 2018] |
Sol : n(AxA) =9 =n(A)=3 ! By taking reciprocals, we get ————— < —— and
! 1 1 1-3cosx 2
S = {(a,b)e AxA:a>b} ! —_— >
A = {-1,1,2} i 1-3cosx 4 | |
1
AxA = {(-1,-1), (-1, 1), (-1,2), ! Hence the range of fis (—W,—E] u[—,oo)
(L =D, (1, 1),(1,2),(2,-1), (2, 1), (2,2)} | 4
=S = {1,-D,2-D, D | 2. Find the domain of the function fix) = ———
10. Write the use of horizontal line test. [Mar.- 2019] : 1-2cosx
Sol : Variations of the horizontal line test can be used 1 [Qy. - 2019; CRT - 2022]
to determine whether a function is surjcetive or | go7: The function is defined for all x € R except
bijective. | 1
11. Isitcorrecttosay AxA={(a,a):ac A} ? justify . 1 =2 cos x = 0. That is, except cos x = 5 That is
1
your answer. [Mar. - 2019] | B T .
Sol: No, AXA = {(a,b):abeA}isonlytrue except x = 2nm + 3 "€ Z. Hence the domain is
Ex:A = {1,2} | { n}
R— {2nnt— Z.
AXA = {(1LD,(1,2,@2 1,22 TR
. ' 3. Draw the graph of the functions f (x) = |x
12. Iff: [-2,2] - Bis given by f () = 2¢", then | = D0V (¢ ﬁanlji P f ([Q)y _20|18|;
find B so that f'is onto. [Hy. - 2019] ! Sol '
1 Sol :
Sol : The minimum value is f{—2) and its maximum value 1 1 i
is f{2) which are equal to —16 and 16 respectively. |
So B is [—16, 16]. |
13. Let f and g be the two functions from R to R |
defined by f(x) =3x — 4 and g (x) = x*> + 3 Find 1
fog. [CRT - 2022; July-2023] , -1
Sol : We have, (g 0 )(x) = g(fix)) =g(3x —4)=(3x—4)* | _ .
T 3=0x2_24x+19 | f(x) : Ix f}}-|fcause:1 thc? ghratpjh of the fpnctlon
(fo 2) )= Ag@)=f2 + 3)=3(2+3)—4 =32 +5. | fix) = |x| shifts to the right for one unit. '
I f(x) = |x+ 1] causes the graph of the function
2. Write the following set in roster form, {The set ! Ax) = |x| shifts to the left for one unit.
of positive roots of the equation (x>—4)(x>-27)=0}. | x
1 . . —
Sol : {(>4)(x*-27)} [Hy. - 2023] | 4. 1Iff:R-(-1,1) > Ris defined by £ (x) = 21
2_ 4= 3 1
& ! x =27 ! verify whether fis one to one. [Qy. - 2018]
x2 =4 x3=33 : , )
Y =42 x=3 . Sol : We start with the assumption f'(x)=f'().
1
! Then 2x = 2y
o A=1{2,3} ' Xt = y -1
’ ' = x(0?-1) 21
3. If n(A) = 10 and 2(ANB) = 3, find n((ANB)' NA). ' - , - {)
. AY"=X=yx=Ty =
Y-'24] |
Sol : Refer Text Book Example 1.7 fay-24 ¢ = -x)xy+1) = 0
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Sol :

This implies thatx =y or xy =—1. So if we select two
numbersxandysothatxy=-1,thenf(x)=f(y).| 2, - l‘)
y

(-3)(23)
7 2 o
many possible pairs. Thus f{2) = /(?)

flx) = f{y) does not imply x = y. Hence it is not
one - to - one.
If A and B are two sets so that [n(B — A) = 2
n(A-B) = 4 n(AnB)] and if n(AUB) = 14, then find
n[P(A)]. [First Mid - 2018]
To find n(P(A), we need n(A)
Letn(AnB) = K.
Then n(A—B) = 2kand n(B-A) = 4k.

are some among the infinite

2 Thati
3 atis,

Now n(AUB) = n(A — B) + n(B — A) + n(A N B) = 7k

It

6.

Sol :

Sol :

Sol :

: Refer Text Book Example 1.7

is given that n(AUB) = 14.
Thus 7k = 14 and hence k =2.
So,n(A—B) = 4andn(B-A)=8.
As n(A) = n(A-B)+n(AnB),
we get n(A) = 6 and n(P(A)) =2 = 64.

If the function f and g are given by f = {(1, 2),
(3,5), 4, D} g=1{(2,3), 5, 1), (d, 3)} find range of
fand g. Also write down fog. [First Mid - 2018]

To check whether compositions can be defined, let
us find the domain and range of these functions
Domain of f = {l, 3, 4}
Range of f = {2,5}
Domain of g = {I,2,5}
Range of g = {I,3}

Since the range of f'is contained in the domain of
g we can define gof'; so as to find the image of 1
under gof, we first find the image of 1 under f and
then its image under g. The image of 1 under f'is 3
and its image under g is 1.
So (g0f) (1) = g(fi1) =)= 1.
If n(A) = 10 and 1 (A A B) = 3 find n[(A " B) N A].
[Aug. - 2022]
[Qy. - 2023]

(iii) ) =(x+1)

Consider the functions

() fy=x2 (i) flyy=x2+1
Refer Text Book Example 1.11
In the set Z of integers,define mRn if m — n is a multiple
of 12. Prove that R is an equivalence relation. [July-'24]

Refer Text Book Example 1.13

SECTION - D (5 MARKS)

A relation R is defined on the set 7 of integers as
follows :

(x, y) € R < x* + y* = 25. Express R and R™!
as the set of ordered pairs and hence find their
respective domains. [Qy. - 2018]

enquiry@surabooks.com

T Sol :

. )

Sol :

Sol :

Sol

27
x> +y? = 25
y = £25-%
x =0=>y=%5
y = 0=x==%5
(0,5),(0,-5) € R
x =3 =y=%t4
x =3 =S>y=14

Domain of R {0,3,-3,-4,4,-5, 5}
Domain of R™' = {0, 3, -3, 4,4, -5, 5}

Iff: R — R is defined by f'(x) = 2x — 3, then prove
that f'is a bijection and find its inverse.

[Hy. - 2018; Qy. - 2019; Mar. - 2024]
One-to-one Let f (x) = f (y). Then
2x — 3 = 2y — 3; this implies that x = y. That is,
f(x) =1 (). implies that x = y: Thus f'is one-to-one.

y+3
Onto: Letye R. Letx = -

+3
Then f(x) = (yT) —3 =y. Thus f'is onto. This also

can be proved by saying the following statement.
The range of f'is R which is equal to the co-domain
and hence f'is onto.

Inverse Let y = 2x — 3. Then y + 3 = 2x and hence x
y+3

+3 .
Thus ~!(y) = yT By replacing y as x, we

x+3
get/ ()= ——.
If the function f'is defined as
3x - 27 X > 3
f)=1x"-2, —2<x<2
2x + 1, x< -2
Then find the values, if exists f(4), f (—4), f(0),
Sf=D). [Hy. - 2018]
f4) = 34)-2=10
f(4) = 2(4+1=-7
f(0) = 02-2=-2
fET) = 2(-7)+1=-13
Let A= {0, 1, 2, 3}. Construct relation on A of the
following type. [First Mid - 2018]

(i) not reflexive, not symmetric, not transitive
(ii) not reflexive, not symmetric, transitive
(iii) not reflexive, symmetric, not transitive
(iv) not reflexive, symmetric, transitive

(v) reflexive, not symmetric, not transitive

: (i) Let us use the pair (1, 2) to make the relation

“not symmetric” and consider the relation {(1,
2)}. It is transitive. If we include (2, 3) and not
include (1, 3), then the relation is not transitive.
So the relation {(1, 2), (2, 3)} is not reflexive,
not symmetric and not transitive.
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(ii) Just now we have seen that the relation {(1, 2)} T 6. Letf,g:R — R be defined as f (x) = 2x — |x| and
is transitive, not reflexive and not symmetric. B )

(iii) Let us start with the pair (1, 2). Since we need ! 8 () =2x + |x|. Find fog.  [Govt. MQP - 2018; June &
symmetricity, we have to include the pair , Hy. - 2019; Sep.- 2020; QY-'24
(2, 1). At this stage as (1, 1), (2, 2) are not here, ! {—x, x<0
the relation is not transitive. Thus {(1, 2), (2, , Sol: We know |x| =
1)} is not reflexive, it is symmetric; and it is not ' % x>0

.. 1 .
transitive. I Sof(x) = {ZX—(—X) if x<0

(iv)If we include the pairs (1, 1) and (2, 2)to | 2x—x if x>0
the relation discussed in (iii), it will become 1 )
transitive. Thus {(1, 2), (2, 1), (1, 1), (2, 2)} is Thus f(x) = {3)“ if x<0
not reflexive; it is symmetric and it is transitive. 1 x if x>0

v) For a relation on {0,1,2,3} to be reflexive, it | .

O s e pairs{(O, 0. (}1, D, (2.2),(3,3). Also g(x) = {2“ (=) if x<0
Fortunately it becomes symmetric and transitive. | 2x+x if x>0
Therefore, as in (i) if we insert (1, 2) and (2, 3) 1 x: x<0
we get the required one. | Thus g (x) = { '

Thus {(0, 0), (1, 1), 2,2),3,3), (1,2, . 3)}is 1 Letx <0, i x>0
reflexive; it is not symmetric and it is not transitive. | Then (gof) (x) = g(f (x)) =g(3x) =3x
5. 1In a survey of 5000 persons in a town, it was : The last equality is taken because 3x < 0 whenever
found that 45% of the person know language A, ! x<0.
25% know language B, 10% know language C, , Letx>0.
5% know languages A and B, 4% know languages ' _ _ _
A and C. If 3%A) (;gf the person know all thg th%ee : Q. (g0f) (x) 8 (¥)) = g(x) = 3x
languages find the number of persons who knows ! Thus (gof) (x) = 3xforallx.
only language A. [First Mid - 2018; May -2022] , 7. Let A = {2, 3, 5} and relation R = {(2, 5)} write
| D .
Sol : This- prqblem can be sqlved either by property of ! ?:Vl‘;lel it;lcelul(;l;am::)ugl t';“ﬁ:liz ﬁfazrizlzgaﬂ?z:
card.malfty or by venn diagram. ! relation. [Govt. MQP - 2018]
Card.lnallty: 1 Sol : It is enough to add (2, 2), (3, 3) and (5, 5) to make
Given that n(A) = 45% of 5000 = 2250 ! R reflexive.
Similarly, n(B) = 1250, n(C) = 500. | To make R symmetric, (5, 2) needs to be included.
n(ANB) = 250, n(BNC)= 200, I Given R is a transitive relation.
n(CNA) = 200and n(ANBNC) =150. | . Minimum number of ordered pairs required are
The number of persons who knows only language A is : (5,2),(2,2),(3,3) and (5, 5).
n(AnNB' N C) = n{AnBLC)'} ' 8. For the given base curve y =sin x, draw y = — sin 2x.
= n(A)—n{ANBUC)} . | M2 2019
~(A) — n(APB) — i(ANC) + n(ANBAC) ' Sol : y=sin2x (Mar. - 20191
=2250-250-200+ 150 =1950 ! 5

Thus the required number of persons is 1950. I .

Venn diagram: A B : HH :

We draw the venn diagram 45 | s y=sinx

u;ing percentage. ] ﬁ I = :

The percentage of persons ! }%@%‘_ 7 =

who Iimows %nly larr)lguage bv. | ¥ 34 Ty 44 5 :

A is 39. Therefore, the 1 -2

required number of persons is C | |

50 39 X
mx% =1950. 1'9. Iff:R — Ris defined as f (x) = 2x* — 1, find the
| pre-images of 17, 4 and —2. [Hy. - 2019]
. Sol : To find the pre-image of 17, we solve the equation
l 2x2 — 1 = 17. The two solutions of this equation,
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| ADDITIONAL PROBLEMS

SECTION - A (1 MARK)

CHOOSE THE CORRECT OR THE
MOST SUITABLE ANSWER.

1. Which one of the following is a finite set?
(1) {x:xe Z,x<5}
3) {x:xe N,x>10}
(4) {x:xis an even prime number}
[Ans : (4) {x: x is an even prime number}]
Hint :{x : x is an even prime number} = {2}

2) {x:xe W,x>5)

(3) transitive (4) none of these
Hint: x Rx = A—-A+ 2:\/5, irrational R is
reflexive. [Ans : (1) reflexive]
8. Let R be the relation over the set of all straight
lines in a plane such that/|R/, < [, 1 [,. Then R is
(1) symmetric
(3) transitive
Hint: [, 1= 1,11
= R is symmetric
9. Which of the following is not an equivalence
relation on z?
(1) aRb < a + b is an even integer
(2) aRb < a— b is an even integer
4) aRbs=a=b
aisnotlessthanb. [Ans:(3)aRb < a<b]

(2) reflexive
(4) anequivalencerelation
[Ans : (1) symmetric]

(3) aRb=a<b
Hint :
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3and -3 arethe preimages of 17underf. Theequation ®* 2. IfA c B, then A\B is
! B

5 5 il
2x2 — 1 = 4 yields \/: and —\/: as the two (1) B @ A 02 “)

2 2 ! Hint : If A c B, then every element of A is element of
pre-images of 4. To find the pre-image of -2, we | A )
solve the equation 2x*> —1 = —2. This shows that ! B, So Els 2. [Ans : (3) @]
2= _l which has no solution in R because square i1 3. Given A= {5, 6, 7, 8}. Which one of the following

2 | is incorrect?
of a number cannot be negative and hence —2 has no ! (1) GcA 2) AcA
pre-image under f. | (3) {7.8,9} cA @ {5} cA
1 ! .

10. If y = sin! E(\ll +x ++/1-x)then show that ' Hint: 9¢A S0 {7,8,9} £ AlAns: (3) {7,8,9} c Al
dy -1 ! 4. The shaded region in the adjoining diagram
o - [April -2023] represents.

-x
Nt | (1) AB  (2) BA (3) AAB (4) A’
Sol : y =sin’! — | A B U
Put x = cos6 | \\\\\\/////
. .1 J1+cosB ++/1-cosb ! \\\./
Sy =sin 5 ! N 7
(0 (0 ' Hint: (A-BJu(B-A)=AAB [Ans : (3) AAB]
. _1.2c0os7| = |+ ,[2sin"| = ! . . .
= sin 1\/ (2) \/ ( z) 1 5. The shaded region in the adjoining diagram
2 : represents.
\/E(cos(g)+sin(9)) ! (1) A\B 2) A (3) B (4 BA
_ in! 2 2 | A B U
= sin™! (Lcos9+Lsing) : (K%
V2 29 V2 o2 0 : [Ans : (4) B\A]
= sin”! (sinzcos—+coszsin—) . 6. Let R be a relation on the set N given by
4 26 4 é | R ={(a, b): a=b—2,b > 6}. Then
1
~sintsin (5+2) < 242 L () QAeR 2 G.8)cR
, 42 4 2 ! (3) (6,8 e R (4 8 NeR
Ly =gty cos ! x ' Hint: 6=8-2=6=6 [Ans : (3) (6, 8) € R]
dy 1-1 - 1 7.  Forreal numbers x and y, define xRy if x—y + /2
. o = == > Hence proved. is an irrational number. Then the relation R is
2\/1 —-X 2\/1 - X ! (1) reflexive (2) symmetric
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
é
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10. Which of the following functions from z to itself
are bijections (one-one and onto)?
(1) flx)=x° (2) f)=x+2
(3) fx)=2x+1 4) fx)=x"+x
[Ans : (2) f(x)=x+2]
X, .
—if xiseven
Let f: Z — Z be given by f(x) =
Then f'is
(1) one-one but not onto
(2) onto but not one-one
(3) one-one and onto
(4) neither one-one nor onto

[Ans : (2) onto but not one-one]
Hint : /(3) =/(5) = 0. Hence f'is not one-one.

12. If f: R — Ris given by f(x) = 3x — 5, then f!(x) is

1 x+5
1 2
() )
(3) does not exist since f is not one-one
(4) does not exists since f'is not onto

11.
0if xisodd

[Ans : (2) x+5]
. y+5
Hint : y = 3x-5=>"F"=x
y+5 x+5
= ) = o =

13. If f(x) = 2x — 3 and g(x) = x? + x — 2 then gof(x) is

- e e e o = o e o e e e e e e e e SO R o e e e e m e m e e e e, e, e, ., ., Em .. —m—m———m———— = = =

16. Match List - I with List IT

List I List 11
L {(1,1),(22),(33)(1,2)} (a) equivalence
i ((1,2),(2,1),(23),(3,2)} (b) transitive
i {(1,2),2,3), (1.3)} (c) Symmetric
V. {(1,1), (2,2), 3,3),(1,2), (d) reflexive

(2,1),(2,3), (1.3);

The Correct match is

@) (@) () o (iv)
(1) C d b a
(2) d c b a
3) b a d c
4) b a b c

[Ans: (2)i—d ii—c iii—b iv—a]

SECTION - C (3 MARKS)

1. Find the pairs of equal sets from the following sets.
A={0},B={x:x>15and x<5},C={x:x-5=0},
D = {x: x* = 25}, E = {x: x is an integral positive
root of the equation x* — 2x — 15 =0}.

Sol : GivenA = {0} (1)
(1) 2(2x* —5x +2) (2) (2x°-5x-2) B = {xix>15andx<5}
(3) 2(2x + 5x +2) 4) 22+5x-2 = B =¢ 2
Hint : gof(x) = (x=3P+2x—3-2 C =x-5=0}
= 4249 12x+2x-3-2 = C - ~()
D = {x:x?=25}
= 1 (2x*-5x+2) N D = {5,5} (4
[Ans : (1) 2(2x* — 5x + 2)] E = {x: x is an integral positive
) . root of x> — 2x — 15 =0}
14. Letf: R — R be given by f(x) =x + \/; is N E = {5 (5
(1) injective (2) subjective From (3) and (5), clearly C = E.
(3) bijective (4) none of these Hence C and E are equal sets.

. - [Ans : (4) none of these] | 9 Construct a suitable domain X such that
Hint : fis neither one - one nor onto. £ X — N defined by fin) = n + 3 to be one to one
15. Choose the correct statement. and onto.

(1) One-to-one function have inverse Sol : f:X—>N
(2) Onto function have inverse fin) =n+3
(3) bijection function have inverse .. Suitable domain :
(4) many - to - one function have inverse _ X ={2-1,0}UN
[Ans : (3) bijection function have inverse] . Le., X ={2,-1,0,1,2,..}
g R g
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Rational numbers

Irrational numbers

Intervals

Absolute value of x

Radical (Surd)

Mixed surd

Pure surd

Polynomial

Identity

I
|
I
|
1
|
I
|
1
|
|
|
I
1
1
|
1
|
1
|
|
I
|
|
1
| .
: Equation

MUST KNOW DEFINITIONS

Any number of the form L , where g # 0 is called a rational number where p, g € z. |
q

1
A number that cannot be expressed as a ratio between two integers and is not an
imaginary number.

+ Ifa, b are real numbers such that @ < b, then the set {x: a <x < b} is called the
open interval from a to b i.e. (a, b).

|
I
|
I
+ The set {x: @ <x < b} is called the closed interval from a to b and is written I
as [a, b] I
+  If a is any real number, then the sets of the type {x: x < a}, {x: x < a}, I
{x: x > a} and {x: x > a} are called infinite intervals and are respectively I
written as (—o, a), (-0, a], (a, ) and [a, ©). These are semi-open and semi- I
closed intervals.

Absolute value of x = |x| is defined as:
x if x>0

M=1x i x<o0

If “a’ is a positive rational number and # is a positive integer such that /4 is an

irrational number then 4/a is called a surd or a radical.

A surd is called a mixed if its rational co-efficient is other than unity. If the product

of two irrational numbers is rational, then each one is called the rationalizing.

A surd is a pure surd if its rational co-efficient is unity.

An expression of more than two algebraic terms, especially the sum of several terms
that contain different powers of the same variable

An identity is a statement of equality between two expressions which is true for all
values of the variable involved.

An equation is a statement of equality between two expressions which is not true for

I
|
|
|
I
|
I
|
|
|
|
I
|
I
all values of the variable involved. I
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r
Root of an equation

Logarithm

Common logarithm

Disjoint set
Characteristic
Mantissa

Partial fractions

Formulae to Remember

Laws of Radicals

|
1
|
|
|
|
1
1
1
1
1
|
|
|
1
1
1
1
|
|
|
|
I
|
i
|
| .
Inequality
I
I
|
|
|
|
|
1
1
1

A value of the variable for which an equation is satisfied is called a root of an
equation.

Ifa>0,a#1 and ¢* =y, then we define the logarithm of y to the base a as x and
written as log, y = x.

The logarithm to the base ‘10’ are called Common logarithm.

Two sets A and B are said to be disjoint if there is no element common to
both A and B.

The integral part of the common logarithm of a number., is characteristic
It may be either positive or zero or negative.

The positive decimal part of the common logarithm of a number is Mantissa
It may be either positive or zero.

(1) For Linear factors: Rational expression of the form «L where ¢ is the
q
non repeated product of linear factors like (ax + b) (cx + d) can be written
M N
as + .
ax+b cx+d
A A A
(11) p — 1 2 ) 4t n
(ax+b)" ax+b (ax+b) (ax+Db)"
Ax+B . . .
(ii1) P = where p is a rational expression of degree less

ax*+bx+c ax* +bx+c
than the denominator

For positive integers m, n and positive rational numbers a, b we have
0  (Ya) =a=ta Gi)  Yaxib=ab

(i) ¥¥a="a (iv) :\/fi =1

If a > b, then

a

b

(i) at+tc>b+cforanyce R
(i) a—-c>b-cforanyce R

(i) —-a<-b
a_b

(iv)  ac> bc, —>— for any positive real number c.
c c

(v) ac<bc, 4. b for any negative real number c.
c c

1 1
(viy Ifa<bthen —.> —
a

- o o o o o o e e e mmm e e mE e e mm e mm mm mm mE mmm e e M e e mm e e e e mm omem ow]
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r
Identities (1) (x+a)(x+b)=x>+x(a+b)+ab

1
1
1
1
1
1
|
|
I
1
|
I
1
1
|
|
| Also log, b xlog b=1
I

1

1

|

I

1

|

(i) (a+b)?=a*+2ab+b?
(iii) (a—b)*=a’®—2ab + b?
(iv) (a+byP=d>+3d’b+3ab*>+ b
(v) (a—b)}=a*-3a’b+3ab’>- b
(viy (a+b)(a—b)=a>-b
(vil) @ +b>=(a+b)’—3ab (a+b)(OR) (a+b)(a’>—ab+b?
(viii) @ —b>=(a—b)*+3ab (a—b) (OR) (a—b) (a> + ab + b?)
(ixX) x"—1=(x-1DE""+x"2+...+1)

(vi) log,x, =log, x,= x, =x

(vii) log, 1=0and log, a =1

Quadratic equation *  Theroots of ax? + bx +¢=01is x=

Laws of logarithm . () Product rule: log mn=log, m+log, n
(i) Quotient rule: log (m/n)=log m —log n
(ii)) Power rule: log nm=n-log m

(iv) Change of base rule: log m = log, m x log b

Basic Results : (v) Ifa>0,a#1,anda" =y, thenlog, y=x

2

Absolute value . Ifais apositive real number, then
(1) K <aesxe (-a,a)
(i) x|>a e x<-aorx>a

—b+b* —4ac

2a

(i) x|<aexe [-a,da]
(iv) f|>ae=x<—aorx>a

TEXTUAL QUESTIONS

EXERCISE 2.1
. -1 22
1. Classifyeachelementof { /7, - 0,3.14, 4, ==
7
as a member of N, Q, R — Q or Z.
Sol : Since /7 is an irrational number, /7 € R-Q.
-1 -1
Since vy is a negative rational number, e eQ
Oisanintegerand 0 € Z, Q
3.14 = & is a non-recurring and non terminating
decimal.
.. 3.14 is an irrational number = 3.14 € Q
4 is a positive integer = 4 € N, Z, Q.
22
El € Q Which is an irrational number.

enquiry@surabooks.com
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2.

Sol :

Prove that /3 is an irrational number. (Hint:
Follow the method that we have used to prove
J2 2 Q) [First Mid - 2018]
Suppose /3 is a rational number.

m
Then /3 can be writtenas /3 =—
n

Where m and n are positive integers with no common
factors other than 1.
Squaring both sides we get,
2
m
3 = 5=3n=m
n

Multiplying by 2 we get,

6n* = 2m?=32n?)=2m> ..(1)
Since 2n? is divisible by 2, m? is also an even number
= m must be even

PH: 8124201000 /8124301000
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= m = 2k for some natural number k T Sol: (i) [3-x|<7
N 32 = (2k)2 Given |3 —x\ <7
- 32 = 42 [From (1)] This means -7 <3 —-x<7

=n is also an even number.

Thus both m and n are even numbers having a
common factor 2.

This contradicts our initial assumption that m and n
do not have a common factor.

Hence \/5 cannot be a rational number.
= +/3 is an irrational number.

Hence proved.

3. Are there two distinct irrational numbers such
that their difference is a rational number? Justify.

Sol : Let the two distinct irrational numbers be

(2++3) and (4+43).
Their difference is (2 ++/3)— (4 +/3)
=2+ 3 —4- /3 =2 -4 =-2 which is rational.
4. Find two irrational numbers such that their sum
is a rational number. Can you find two irrational
numbers whose product is a rational number.

Sol : Let the two irrational numbers be
5+7 and 7-7 )
Their sum = (5+ﬁ)+(7_\/7)=5+\/7+7—\/7
=5+ 7 =12 which is a rational number.

Consider the two irrational numbers

446 and4—+/6 .
Their product = (4+\/€)+(4_\/€)=42—(J€)2

16 — 6 = 10 which is a rational
number.

5. Find a positive number smaller than ﬁ . Justify.

Sol : Given number is ﬁ .

We know 1000 < 1001

1 1
S = 51001

—, 21000 < 51001 _

N .1
.. A positive number smaller than S 1S 00T

EXERCISE 2.2
1. Solve for x
i 3-x<7 (i) |4x—5|>-2
1

<- (iv) |x|-10<-3

3
iii) (3->x
iy [3-3als

enquiry@surabooks.com

. I

=-T-3<-x<7-3 =-10<-x<4
= 10>x>-4 [a<b=ay>byforall y<0]
= -4<x<10 Here y=-1.
(i) [4x-5|=-2
=4 x—é >-2= |x—— 2—2
4 4 4
Any x € R will satisfy this inequality.
3 1
iii) [3——x|<-—
(iii) ‘ 1
This means —1S3—§xﬁl.
4 4 4
1
= ———3<——x<-—-3
4
13 3 11
T Ty
=TTy
11 13
:1323x211:>?$xﬁ?
@iv) |x|-10<-3
Given x| — 10 <-3
= |x<-3+10
= x| <7
This means —7 <x <7.
2. Solve m<6 and express the solution using
the interval notation.
: Gi —<6
Sol : Given |2x—1|
Multiplying the numerator and denominator by
[2x — 1] we get, |2x—12 <6
2x—1
= 1<6 2x —1| = 0<62x-1]-1
=  62x-1|-1>0
= 6(2x-1)-1>0
6(2x—1)—1>0 —6(2x-1)-1>0
12x-6-1>0 —12x+6-1>0
12x-7>0 —12x+5>0
12x>7 —12x>-5
7 5
x> — x< —
12 12
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3.

4.

Sol :

Sol :

X X
A A~
2 12
st [0 5|05
.. The solution set is "1 2
Solve -3 |x| + 5 <-2 and graph the solution set in
a number line.
Sol: Given-3 x| +5<-2 = -3 <2-5=-3x<-7
7
=[xz [Dividing by —3]
This means 7 > |x| > U
3 3
X X
< | | »
< ‘ ‘ >
3
.~.The solution set is (—oo, _—7:| ) |:Z, oo) .
3 3
Solve 2|x + 1| — 6 < 7 and graph the solution set in
a number line. [Hy. - 2018]
Given2 x+1|-6<7
= 2k+1|<7T+6=22x+1]<13
= K+l < E
2
This means _Tl3gx+1sE
BB
2 2 2 2
X
< | | »
< | | »
N 2
.. The solution set is _—15, E .
2 2
1
Solve: g|10x—2|< 1.
. . o1
Given inequality is 3 |le - 2| <l1.
= [10x-2|<5
This means, —5 < 10x —2 <5.
= S5+2<10x<5+2 = 3<10x<7
= _3 <x<—.
10 10

enquiry@surabooks.com
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Sol :

Sol :

A
\

=37

.. Solution set is (—,—)
10 10

Solve: |5x — 12| <-2.
—(2)<5x-12<-2.
F2+12<5x<-2+12
14 <5x <10

14

<x<2

2.8 < x < 2, which is not possible.
Hence no solution.

EXERCISE 2.3

Represent the following inequalities in the interval

notation:
i) x=>2-landx<4 (ij)x<S5andx=>-3
(iii) x<-lorx<3 (iv)—2x>0or3x-4<11
i) x=>-landx<4.
X
< l ] »
< } } >
—o0 -1 4 oo
=xe [-1,4)
(ii) x<S5andx=-3
X
< ! ! >
—o00 -3 5 oo
= xe [-3, 5]
(iii) x<-lorx<3
X
- ) | >
< 4 | >
—o0 -1 3 oo
= x € (-0, 3)
(iv) 2x>0or3x—4<11

= —x>0or3x<11+4
= x<0or3x<l15 [a>b= —a<-b]
= x<00rx<E =x<0Qorx<5
= x€ (—,5)
X
<t | -
—o () 5 0
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2. Solve 23x < 100 when
(i) x is a natural number
Sol : Given 23x < 100.

(1) when x is a natural number 23x < 100

100
= X<— =x<4348=x={1,2,3,4}
(i) when x is an integer x < 4.348

-3,-2,-1,01,2,3,4}

Hence solution set is {- -3,-2,-1,01,2,3,4}.

3.  Solve —2x > 9 when
(i) xis a real number
(iii) x is a natural number.

(ii) xis an integer

:>xs_—9
2

(i) when x is a real number x € (—oo,_—g]
2

(i1) when x is an integer x € {---, =7, -6, -5}

(ii1) x is natural number

Sol : Given—2x29:>—x2%

x = { }. Since there is no solution.
4. Solve: (i) 2*¥=2 32—
5 3

®=37=3
3(x-2) < 52-x)
5 = 3
3(x—-2) < 5(2—-x)
5 3
3x-6 < 10—-5x
5 3
3(3x—06) 5(10 — 5x)
9x — 18 50 —25x
9x + 25x 50+ 18
X 2
.. Solution set is (—co, 2].

5

Sol : (i)

Given :

= 34x < 68

LI
IAIA LA IA

(i) 5—_x<£_4
3 2
3x

Multiplying by 3, throughout, 5 —x < Y -12

Multiplying by 2, we get,
10 -2x < 3x-24.
= 10+24 < 3x+2x

34 < 5x=>5x>34=x >%

=x> 6.8
.. Solution set is (6.8, o)

enquiry@surabooks.com

[CRT - 2022]

[Qy. - 2023]

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
|
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

[July-2023 & '24; QY-"24] T 5.
(ii) x is an integer.

Sol :

Sol :

To secure A grade one must obtain an average of
90 marks or more in 5 subjects each of maximum
100 marks. If one scored 84, 87, 95, 91 in first four
subjects, what is the minimum mark one scored in
the fifth subject to get A grade in the course?

[First Mid - 2018]
Let the person obtain x marks in the fifth examination.
n 84+87+95+91+x

The . >90 = 327X > 99
5
Multiplying both sides by 5 we get,
357+x = 450

Subtracting 357 from both sides, we get,

x 2 450-357.=x =2 93
Thus, the person must obtain a minimum of 93
marks to get A grade in the Course.

A manufacturer has 600 litres of a 12 percent
solution of acid. How many litres of a 30 percent
acid solution must be added to it so that the acid
content in the resulting mixture will be more than
15 percent but less than 18 percent?

Let x be the number of litres of 30% acid solution.

.. Total mixture = (600 + x) litres

30% of x + 12% of 600 > 15% of (600 + x)

&+£X 600 > 1—5(600+ X)
100 100 100
= 30x+7200>9000 + 15x

[Multiplying by 100]
= 30x+7200—15x>9000 [Subtracting 15x]
= 15x + 7200 > 9000 = 15x > 9000 — 7200

= 15x>1800 = x>120 (1)
Also, 30% of x + 12% of 600 < 18% of (600 + x)

3& + £ X 600 < &
100 100 100

30x + 7200 < 18 (600 + x)
[Multiplying by 100]
30x + 7200 < 10, 800 + 18x
12x + 7200 < 10, 800 [Subtracting 18x]
12x < 10,800 — 7200 [Subtracting 7200]
12x <3600
3600
= X<—— =
12
From (1) and (2), 120 <x <300.
Thus, the number of litres of the 30% acid solution
will have to be greater than 120 litres and less than
300 litres.

(600 +x)

U

LT

x<300  ..(2)

PH: 8124201000 /8124301000



Sura’s m X[ Std - Mathematics m» Volume - I m» Chapter 02 w» Basic Algebra

www.surabooks.com

37

7.

Sol :

Sol :

Sol :

Find all pairs of consecutive odd natural numbers
both of which are larger than 10 and their sum is
less than 40.

Let x be the smaller of two positive odd integers, so
that other one is x + 2

Given x > 10, and x + 2 >10. (D)
=x>10-2 =x>8 -(2)
And (x) + (x +2) <40 ..(3)
From (1) and (2) we get, x > 10 ..(4)
From (3) we get

2x +2 <40

= 2x<40-2 = 2x<38

= x<32—8 = x<19 ..(5
From (4) and (5) we get, 10 <x < 19.

Since x is an odd natural number, x can take the
values 11, 13, 15, 17.

Hence the required possible consecutive pairs will
be (11, 13), (13, 15), (15, 17) (17, 19)
A model rocket is launched from the ground. The
height ‘A’ reached by the rocket after # seconds
from lift off is given by h(f)=—5£+100z,0 <r<20. At
what time the rocket is 495 feet above the ground?

h(t)=—52+100t, 0 <t <20
Let the time be ‘¢’ sec, when the rocket is 495 feet
above the ground
h(f) =5+ 100t =495

= 52 +100-495 = 0
=  £-20t+99 = 0 [Divided by —5]
= (@-11)#-9) =0 =¢=11or9.

~. At 11 or 9 sec, the rocket is 495 feet above the
ground.
A plumber can be paid according to the following
schemes: In the first scheme he will be paid rupees
500 plus rupees 70 per hour, and in the second
scheme he will paid rupees 120 per hour. If he
works x hours, then for what value of x does the
first scheme give better wages?

Let the number of hours to complete the job is x.
Wages from the first scheme = (500 + 70x)

Wages from the second scheme =120x

Given 500 + 70x > 120x
= 500 > 120x—70x

10
500

= 500 > 50x = y >Xx
= 10 > x = x<10

.. Number of hours should be less than ten hours.
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1.

2.
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
1
1
1
1
1

¢

Sol :

Sol :

Sol :

A and B are working on similar jobs but their
annual salaries differ by more than I 6000. If B
earns rupees 27000 per month, then what are the

possibilities of A’s salary per month?

Let A's salary be x. B's salary is 27,000
Given their difference in salary is more than I6000.
Assume A's salary is more than B's salary.

x — 27,000 > 6,000
= x > 6,000 + 27,000
= x > 33,000
Assume B's salary is more than A's salary

~.%27,000—x > 6,000

~.%27,000 - 6,000 > x
= x < 21,000
From (1) and (2),
The possibilities of A's salary are greater than
< 33,000 or less than ¥ 21,000.

(D)

. (2)

EXERCISE 2.4

Construct a quadratic equation with roots 7
and 3. [CRT - 2022; Qy. - 2023]
Given roots are 7 and -3
Sum of theroots ot + 3 = 7+ (-3)=4
Product of the roots o 7 (-3)=-21.

The quadratic equation is x> — (Sum of the roots) x +
Product of the roots = 0
= x2—4x-21 = 0
Hence, the required quadratic equation is

x> —4x-21 = 0

A quadratic polynomial has one of its zeros as
1++/5 and it satisfies p(1) =2. Find the quadratic
polynomial.

Let the quadratic polynomial be
p(x) = k(x*— (sum of the roots) x
+ Product of the roots)

Since (144/5) isaroot, (1—./5) is also a root
- Sumoftheroots = 1++/5 +1-+/5 =2
Product of the roots = (1 +5 ) (1-5)

= 1-5=-4

Polynomial is p(x) = k(x> 2x—4)
Also, givenp(1) = 2
k(12-2-4) = 2

k(-5 = 2 =k= 22

5

2
Lpx) = 3 (x?-2x—4)
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3. [If o and P are the roots of the quadratic equation T = k> +23k-50=0
x*+V2x+3=0, form a quadratic polynomial 1 =k—-2)(k+25)=0= k=2 or-25.
1
with zeroes 1 , % ! Hence proved.
o
Sol : Given quadratic equation is x* + L2x+3=0 : If the difference of the roots of the equation
b 3 | 2x*—(a+1)x+a—1=0is equal to their product,
Lotp=—=-2 :>(XB:T=3 SON then prove that a = 2. [First Mid - 2018]
“ ! : Given equationis 2x> —(a+ 1) x +a—1=0.
a=1, b=2, c=3|, Let o and P be the roots of the equation.
1 .
G a-pB = «
wtp=L. op=C ! iven B aﬁl
! = o-— B——[’,'a=2,b=(a+1),
Sum of the roots | 2 |
l+l _ Bro_—2 | c=a—1. Henceaﬁzgz%]...(l)
o B op 3 : b a+l ¢
Product of the roots I ando+B = —=—— -(2)
11 11 I i’
E'E af 3 ! H+QR)—»a-f= —
Hence, the required quadratic equation is x? ! a+1
— (Sum of the roots) x + product of the roots = 0. I a+tf} = N
2 1 2 1 |
:xz_(T x+§=0 :>x2+§x+§=0 ! 20 = a-l+a+l_2a _
. L 2 2
Multiplying by 3 we get, 3 x>+ V2x +1=0 ! »
4. 1If one root of k(x — 1) = 5x — 7 is double the other ! o= o
root, show that k =2 or -25. i 7
[Govt. MQP - 2018; June - 2019; CRT - 2022; April - 2023] | Substituting o = 5 in (2) we get,
Sol : Given equationis k (x —1)> = 5x—7 | p _atl a+l a 1
= k(x*=2x+1) = 5x-7 | §+[3 - =p= )
= kx> =2kx+k—5x+7 = | 1
- o + x(2k—5)+(k+T) =0 ! “B = 3
Let the roots be o and 20 |
k45 2k +5 . Substituting the values of ov and 3 in o0 — B = o
sLot22o = = 3o = ! 1 1
k 1 a _ a
. weget ——— = | — || =
+2k+5 | 2 2 (2)(2J
= o = -
3k D o azl o o, _4
Ck+7] 2 2
o (200 = k|| = 2a-2 = a =2a-a=2
D2 k+7 5 k+7 5 | = a = 2. Hence proved.
< “ - k =% T +(2) ! Find the condition that one of the roots of
Substituting (1) in (2) we get, 1 ax’> + bx + ¢ may be (i) negative of the other,
5 | (ii) thrice the other, (iii) reciprocal of the other.
(2k + 5) _ k+7 4k> +25+ 20k _k+7 ! : (i) negative of the other
3k 2k 9k’ 2% Given quadratic equation is ax? + bx + ¢ = 0.
4k* +25+20k k+7 50 Since one root is negative of the other, let o
S 2 A ! and —a. be the roots.
82 + 50 + 40k = 92 + 63k I Cat(o) = o=
25 2 4
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Sol :

= b =0
c
Alsoa (o) = —=-o2=S%
a a
Hence the required condition is b = 0.
(ii)  thrice the other
The roots are thrice the other.
Let o and 30 be the roots
b
o+3o = —— =4o=——
a a
b
= o = —— .. (1
4a D
()G = < —302=2
a a
) c
= o = ..(2)
3a
Substituting (1) in (2) we get,
-pY c b’ c
_ = — = - =
4q 3a 16a” 3a
b? c
= —_— = = =|3b% = 16ac
16a 3
Which is the required condition.
(iii) reciprocal of the other
The roots are reciprocal of the other.
Let o and o be the roots.
N 1 -b 1)
Lot — = — .
o a
¢ €
and o.— = = =>1= —
oL a a
= c = da
which is the required condition.
If the equations x? —ax+ b=0and x> —ex+f=0 have
one root in common and if the second equation
has equal roots, then prove that ae =2 (b + f).
Given equations are x> — ax + b =0 (1)
andx?> —ex+f=0 .(2)
Let o be the common root.
Let o, B be the roots of x> —ax + b =0
Theno+B=aand o =5 ..(3)
Let o, o be the roots of x> —ex +f=0
[. the roots are equal]
Loto = e axa=f
= 200 = e,and o’ =1 (4
Now LHS = ae=(o+ )20
LHS = ae=20?+20f
= 2(f)+2b [From (4)]
= 2(b+f)=RHS.
Hence proved.
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Sol :

e

Sol :

10.

Sol :

Discuss the nature of roots of (i) —x2 + 3x+1=0,
(ii) 4x2— x — 2 =0, (iii) 9x2 + 5x = 0.

(i) «*+3x+1=0
Given equation is —x* + 3x +1 =0

Herea = —-1,b=3,c=1
WD = b —dac=3>-4(-1)()
=9+4=13
Since D > 0, the roots are real and distinct.
(i) 4x>-x-2=0
Herea = 4, b=—-1,c=-2
D =b—4ac=(-1’-44) (-2)
= 1+32=33
Since D > 0, the roots are real and distinct
(iii) 9x2+5x=0
Herea = 9,6=5,¢c=0
oD = b —dac=5*-4(9)(0)=25

D > 0 and it is a perfect square, the roots are
real and distinct.

Without sketching the graphs, find whether the
graphs of the following functions will intersect the
x-axis and if so in how many points.
D y=x>+x+2, () y=x*-3x—7, (iii) y=x>+ 6x +9.
(i) y=x2+x+2
Herea =1,b=1,c=2
D =b*—dac=(1)*-4(1)(2)=1-8=-7
Since D < 0, the given curve will lie above the
X-axis.
Hence the given graph will not intersect the X-axis.
y=x*-3x-7
Herea =1, b=-3, c=-7
D =b*—dac=(3)?-4(1)(-7)
=90+28=37>0
Since the roots are real and distinct the parabola
intersects the X-axis at two different points.
(i) y=x*+6x+9
Herea =
=D

(i)

I, b=6, ¢c=9
b*—4ac=(6)* =4 (1) (9)

~ 36360
Since D = 0, the parabola touches the X -axis at
only one point.

Write f{x) = x* + 5x + 4 in completed square form.
Lety = x*+5x+4

2 2 2
=x2+5x+(§) —(é) +4 =(x+§)
2 2 2
( +5)2+—25+16 e 2 332
= X+ — - i R
2 4 Ty 2
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EXERCISE 2.5 ' EXERCISE 2.6
2 . '
1. Solve 2x"+x-15< 0‘2 [Hy.-2023; July-24] | 1 Find the zeros of the polynomial function
Sol : Given inequality is 2x* + x — 15 <0. =30 ! fix) = 4x2 - 25,
On factorising we get, 1\ ! Sol: Given f(x) = 4x>-25
] I To find the zeros of f(x), put f{x) =0
x+3)(2x-5<0=>x=-3; xS—2 5! N 4225 = 0 — 42 =25
(i.e.) The critical points are —3,—, 6 P 5 25 N 25 n 5
= x- = = zx=_,/—=_—
where the factors vanish. 2 5! 4 2
Draw the number line and mark the critical 3= H 5 2 th f
' 7 1 ence 32 are the zeros of f(x).
points. 5 5 !
The possible intervals are (—oo, —3), (—3, 5) (5, °°) | 2. Ifx=-2is one root of x* — x2— 17x = 22, then find
P v ¢ - : the other roots of the equation.
- AN AN =
oo 3 5 o | Sol : Given equation is x*> = x?— 17x = 22
— I = X-xX*-17x-22 =0
2 | Since x = -2 is one root of the equation, (x + 2) is a
| divisor of x> — x>~ 17x - 22 =0
v Sign of | Sign of Signof |, .. Using synthetic division,
2 _
(x+3)| 2x-5) | 2x"+x-15 ! L ) 1 17 2
1
1
(-0, -3) [sayx=—4]| - - + ; 0 2 6 2
1
1 -3 -11 0
(— 3%} [sayx=0] | 4 - - :
; . Consider x*> — 3x — 11
5 [say x = 3] | Herea=1,b=-3,c=-11
i - - y : 31 (37 —4() (-11)  3:\9+44 32453
The inequality 2x* + x — 15 < 0 is satisfied only in : 2 2 2
5 ! 3+4/53 3-4/53
. 32 Hence the other roots are ,
the interval 5| ! 2 2
5 i 3. Find the real roots of x* =16
. Solution set is| =3,=1|. . Sol : Given equationisx* = 16
2 - = 16 = 0= ()2 - (4*=0
2. Solve x?+3x—-220. : = WP+4)2-4) =0
Sol : Given inequality is —x> + 3x —2 > 0. ! [ a>—b>=(a+b)(a—Db)]
—x2-3x+2<0 [ a=b=-a<-b]. | = X = —4,x2=4
= (x-1) (x—2) <0. ! = When x* = —4,
The critical points are 1 and 2 and the possible ! x = /-4 No Real roots.
intervals are (—eo,1) (1, 2) and (2, ) ! whenx? = 4,
<« ——) » X
W 1 2 I x = 4 =x=1%2
D Sign of | Sign of Sign of E .. Required real roots are +2, —2.
(x-1) | &x=2) | ¥-3x+2 |1 4. Solve:(2x+1)>—(3x+2)?=0
(oo, 1) (say x = 0) . - + . Sol : Given equation is (2x + 1)*— (3x +2)>=0
1 =
(1%2) (say %= 1.5) — ~ | = (2x+1+3x+2) (2x+1—23x—22) 0
! [ a*—b==(a+b)(a—Db)]
(2, ) (say x =3) o v . Gx+3)(=x—1) =0
The inequality x> — 3 x + 2 < 0 is satisfied only in the , Gx+3)x+1D =0
I
é

.. Solution set is [1, 2].
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EXERCISE 2.7 ' Sign | Sign of | Signof | Sigh of
1. Factorize: x* + 1 (Hint: Try completing the ' Interval 3 X (x=1)
I ofx | (x—1) | (x—2)
square.) 1 x—2
1
Sol : Given equation is x* + 1 ! (=, 0) _ _ _ _
5 | Say x=—1
1 1
= x? |:x2+—2:|=x2 [(x+—) —2] : (0, 1) + = = +
X X . 1
X Say x = 7
By completing the square] !
) 2[ y completing the square] | 1.2) n " y -
1 2 1 3
=2l x+=] - ! =1—= =
X i 2) (\/5) :| : Say x 12 5
[ ! oo + + + +
:x2 x+l+\/§)(x+l_\/§):| : (2, )
L X X . Say x =3
2 b2 — +b - b ! & -1
o [a 5 (a+6)(a=b)] . The given inequality LG/ > 0 is satisfied by the
I +1+/2x | x* +1-+2x - x=2 _
=X N . . intervals (0, 1) and (2, e2). .. Solution setis (0, 1) U (2, e)
- 1
- 2. Find all values of x that satisfies the inequalit
7 [ESESERCN [CRSENGN) Y @ -
= )/ : m [Mar. - 2020; Qy. - 2019]
x—2)(x-
) ! 2x-3
At = (@ H2x D - N2x D) ' Sol : Given inequality is % <.
2. If x> + x + 1 is a factor of the polynomial | (x=2)x—4)
3x? + 8x? + 8x + a, then find the value of a. : The critical numbers are x = - 2.4
Sol : Let fix)=3x*+8x*+ 8x +a : . v v %( \
Since (x* + x + 1) is a factor of f{x), f{x) is divisible 1 :oo\ x 5 4 O’o;
by x> +x+1 \ a 3
3x+5 1 2 3 3
Carill Sei8t8rra . .. The possible intervals are (—oo, _), (5, 2),(2, 4)
(3\, ) . and (4, o). 2
3% +3x” +3x -
1 -
x* + Bx+a ! Sign of | Sign of | Sign of Signiof
O\ O\ o ! Intervals -3 ‘.9 ‘4 -3
2 - - - (x=2) (x—4)
ST +5%+5 !
a->5 | o 3
I 2 - - - -
Since f{x) is divisible by x? + x + 1, the remainder is : Say x =0
zero. | 3
na-5 =0=>a=5 I (—,2)
1 2 e _ _ =+
EXERCISE 2.8 ! 7
| Sayx= e
n . X (x—1) |
1. Find all values of x for which ———— > 0. | 2,4 - i 5 »
R (x-2) ! Say x =3
. . . .ox(x=1 I
Sol : Given inequality is ———— >0 1 (4, o)
x—2 I < - + + + +
e, B
o 0 { 2 e | 2x-3 _ 3
The critical numbers are 0, 1, 2 IR T Sy R
é

The possible intervals are (—ee, 0) (0, 1) (1, 2) (2, )
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2 M 1
3. Solve: 2x—4 <0. [Hy.-2019] | Sol: 1. ———
x"-2x-15 2y X X" —a
Sol : Given inequality is Zx—— <0 ! 1 _ 1
(r2)(x-2) x"=2x-15 : PENpE (x—a)(x+a)
= 7 . < 1 A B
(x=5)(x+3) : Let————— = +
The critical numbers are -2, 2, 5, -3 ! (x—a)(x+a) X—a x+a
<& X X X X ) > I = 1 = Ax+ta)+Bx—a) ..(1)
—o =3 -2 5 e : Putting x = a in (1) we get,
.. The possible intervals are (—oo, —3) (— 3, -2) (-2, 2) :
(2,5) and (5, ) | . 1 = AQa)=SA="7
I Putting x =—a in (1) we get,
. 1
Sign of | Sign of | Sign of | Sign of | Signof |, 1 = B(2¢)=B-= _1
Wizl G+2) | x-2)| x=5) |(x+3) |G+ =-2) , (24) 2a
(r=5) (c+3) 1 1
(= ,-3) ' 1 _ 22 _ 2a
' - - - - + ! T2 2
Say x =-5 ! x —a X—a X+a
(3.2) | S EE
Say x=-2.5 - a a - a ' . W 2a(x—a) 2a(x+ a)
(-2,2) : . [June - 2019; Aug. - 2022]
Say x=0 - a B * * ! (x=2)(x+1)
2.5) - 3x+1 _ A B
s 1 e — =
Sayx=3 | * - - - i (x=2)(x+1) (x=2)  (x+1)
5.) : - 3x+1 _ A@(+D+B(x-2)
sayx=6 | | T | T |7 N (x=2)(x+1) (x=2)(x+1)
] ] ()C+2)()C—2) ] ] 1 = 3x+1 = A()C+1)+B(X—2) (1)
The inequality m < 0 is satisfied by the | Putting x = —1 in (1) we get,
1 —
intervals (-3, —2) and (2,5) and it can be written as (-3, 2] ! —3+1 = B(3) 2
and [2,5) | = ’ . -2 = -3B = B:E
. Solution Set is (-3, 2] U [2, ). ! Putting x =2 in (1) we get,
! 6+1 = AQ2+1
EXERCISE 2.9 - ( )7
1
Resolve the following rational expressions into partial | = 7= 3A= 3 A
fractions. I
' 7 2
1. o [Mar. - 2020; Sep. - 2021] E 3x+1 _ 3 N 3
3x+1 x I (x=2)(x+1) x-2 x+1
2., ———< 3. ! 7 2
-2)(x+1 2 - = +
(x . )(x+1) (x1 +D(x-D(x+2) | . 3(x=2) 3(x+1)
4. - [QY-24] 5. — . 3. -
(x-1) x' -1 | (x"+1D)(x-1)(x+2)
2
6. (x—1)° x2+x+1 ! X =A)2C+B+ C N D
W, x'—5x+6 ! F+Dx-Dx+2) G+ (x=1) (x+2)
g X +2x+1 x+12 | - x
© X +5x+6 (x+1)* (x-2) : 7+ D =D(x+2)
6x:—x+1 x4 5x—11 | (Ax+B)(x—1)(x+2)+ C(x* + 1)(x +2) + D(x* + 1)(x — 1)
0. = 7 n. == — - - (& + ) (x—1)(x+2)
X +x"+x+1 X24+2x-3 .
- T+ x uly24] ! = x=Ax+B)yx-1) (x+2)+
A+ x) B 6 C2+1)(x+2)+DE2+1)(x-1) ..(1)
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Putting x =1 in (1) we get, T Equating the co-efficient of x> we get
1=CcQ@)= c=% : o 0 = A
Putting x = —2 in (1) we get, : Substituting ’3 _1(3) in (2) e get,
2 ! r —
-2 =D (3)= D:E | = B =1
Putting x = 0 in (1) we get, : . X 0 n 1 n 1
1 . 3 2 3
0 = B(-1)(2)+C(1)@)+D(1) (-1) ! AR
= 0 =-2B+2C-D | - (x=1) - (x—-1)°
2 1
= 0 =-2B+2 1 [substituting ' 5, 1
6 15 : x4_1 ) |
the values of C and D] ! Sol 1 = m
z 2 1 2 ! 1
= 2B = -—=--— ! &
51 IRE ! (o +D(x+D(x—1)
5-2 Z 1 ! 1 Ax+B C D
= B = ——==C ! = +
15 Jf 5 ! xt -1 ¥+l x+1 x-1
N B = 1 N % _(Ax+B)(x +D(x =1+ C(x" + D(x =)+ D(x* + D)(x +1)
10 1 x -1 (x* + (" =1)
Equating the Co-efficient of x* in (1) we get, | = I = (Ax+B)(*-1)+C*+1)
0 =A+C+D | : x-D+DEE+ 1) (x+1) ..(1)
= A =-C-D = =—g— % | Puttingx=11in (1) we get,
3 ! I = D@)(2
) s o | 20) )
30 30 10 ! = D = -
3 10 : 4
= A = To | Putting x =—1 in (1) we get,
1 = _
» . ] 5o 1 C@2)2)
—x + — = — 1
. x _10° 10 . 6 15 N c = -
TP+ =) (x+2) X+l -1 x+2 ! 4
—3x+1 1 2 ' Equating the co-efficient of x> we get
= P + + (or) ! =
102 +1)  6(x—1) 15(x+2) ! 0 = A+C+D
1-3x 1 2 . = A =-C-D
1
. 10(x2 +1) 6—1)  15(x+2) | - A= L 1o razo
! 4 4
4. ——
(x-1)° : Putting x = 0 in (1) we get,
x A B C ! 1 = -B-C+D
Sol : T = + >+ 3 I
(x—1) x—=1  (x-1) (x—1) ! 1 1
X A@-1)’+Bx-1)+C ! = I =-B+ +y
x-1° -1y I 1 1
(=D (zx ) ! = B = l+-=|B=—=
= x =A-1)*+Bx-1)+C ..(1), 2 2
Putting x = 1 in (1) we get ! 1 1 1
1 Ox_* N _
: I S W
Putting x =0 in (1) we get ! xt -1 X+l x4l x-l
0 =A-B+C : 1 1 1
0 =A-B+1 ! 1 ) 4 4
1 = +
= A-B =-1 ) A =1 x4l x4l x-l
enquiry@surabooks.com PH: 8124201000/ 8124301000
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LN B S 1 1(1 1)
2(x2+1) 4G+ A=) 2P -1 4\x+1 x-1

(i

T2+ 40 2

1 1 71/2
2(x% +1) /Zf(ﬁ]
s S S

2241 2(x* =1 2(x*+1) 2(x*-1)

_ _ 1 2
[Here 232 +1) - 2(x? +1)] (or) = 262 -1) 22 +1)

6.

Sol : = =

7.

-1’

x+x

(x=1) (x=1) Bx+C
X +x x(x* +1) x*+1
(x=172 = A+ 1)+ Bx+C)x)..(1)
Putting x = 0 in (1) we get,

1 = A
Putting x =1 in (1) we get,
0 ARQ)+B+C)()
0 = 2A+B+C

Equating the Co-efficient of x? in (1) we get,

1 = A+B
= 1 1+B :>
Substituting A= 1, B=0in (2) we get,

0 =2+0+C

+

A
X

=

=

(2)

= c =

o =12

X +x

—D?

. Gl |
X +Xx

xX+x+1

T Qy. - 2019
x?—5x+6 [Qy. ]

Sol : Since the degree of the numerator is equal to the

degree ofthe denominator, letus divide the numerator
by the denominator. 1

T4 x+1
H H O
2_5x+6

6x—5 6x—5
= 1+ =—- (D)

x*=5x+6
6x—5
(x=3)(x-2)

XX =5x+6

. X 4+x+1
" xr-5x+6
6x—5

Consid =
onsider ——2——
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Sol :

A B
= +
x-3) ((x-2)
6x—5 A(x—2)+B(x-3)
x*—=5x+6 (x=3)(x—-2)
= 6x—5 = Ax-2)+B(x-3) ..(Q2)
Putting x =2 in (2) we get,
7 = B(-)=
Putting x = 3 in (2) we get,
13 = A()=[A=13
6x—5 13 7
S — = - ..(3)
x°=5x+6 x-3 x=2
Substituting (3) in (1) we get,
X'+ x+1 d 3 7
X’ =5x+6 x-3 x-2
X +2x+1
x*+5x+6
Since the numerator’s degree is more than the
denominator’s degree, let us divide the numerator
by the denominator.
x—-5
X +5x+6 ZA+OX2 +2x+1
P+ 5x7+ 6x
OGRS
7—/53 —4x+1
x> —25x-30
B
21x+31
X +2x+1 _ (x=5) + 21x+31 .
"X 45x+6 X +5x+6 ~(1)
Consid 21x+31 21x+31
O i sir6 T (x43)(x+2)
A B
= ..(2)
x+3 x+2
21x+31 = Ax+2)+Bx+3) ..(Q3)
Putting x =2 in (3) we get,
-11 = B(1)
=
Putting x = -3 in (3) we get,
=32 = A(-1
=
J2xv 32 1
XA +5x+6 x+3  x+2
Substituting this in (1) we get,
X +2x+1 32 11
X (k=5 ——
X +5x+6 x+3 x+2
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Sol :

10.

Sol :

le [H 2023]
(x+1) (x-2) g
x+12 A B C
2 = + xt
(x+D)"(x=2) x+1 (x+1)° x-2
= x+12 = Ax+1)x-2)+B(x-2)
+CEx+1D?> (D
Putting x =—1 in (1) we get,
11 = B(3)
= B = __11
3
Putting x =2 in (1) we get,
14 = C©O
o 4
= )
Equating the Co-efficient of x? in (1) we get,
—14
0 = A+C:>A=—C:>A:T
—14 11 14
w2 5 3 9
T (x+D)*(x-2) x+1 (x+1)? x-2
N G S S
6% — x+1 9(x+1 3(x+17 9(x-2)
X’ +x*+x+1
6x° —x+1 _ 6x" —x+1
(X +1)(x+1) ¥ (x+1)+1(x+1)
o 6xP—x+l
(x* +1)(x+1)
6x> —x+1 _ Ax+B C
(x+1)(x2+1) 41 x+1
= 6x>—x+1 = (Ax+B)(x+ 1)+ C (x*+1)
(D)
Putting x =—1 in (1) we get,
6+1+1 =C((1+l1) = 8=2C
-
Equating the co-efficient of x? in (1) we get,
6 =A+C = 6= A+4
= A =6-4
-
Putting x =0 in (1) we get,
1 =B+C = 1l=B+4
= 1-4 =B
= B =-3
o 6xX’—x+1  2x-3 4
Xl +x+l X x+l

enquiry@surabooks.com
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2
11, 2x +5x-11 [First Mid - 2018]
x'+2x-3
Sol : Since the numerator’s degree is equal to the
denominator, let us divide the numerator by the
denominator.
2
¥ +2x-3| 2 +5x-11
G\ O
2% +4x -6
x=5
2x%+5x—11 x—5
e S
X +2x-3 SR -1
x=5 A A B
Consider ————— > +
x°+2x-3 (x+3)(x—1) x+3 x-1
A(x—1)+B(x+3)
(x+3)(x-1)
Lx=5 = Ax-1)+Bx+3) ..(2
Putting x =1 in (2) we get, -3
-4 = B#)
= B = -1
. o -1
Putting x =3 in (2) we get, 3
(x+3) (x=1)
-8 = A(4)
-
x—5 2 _ 1
S +2x-3 0 x+3 x-l
Substituting this in (1) we get,
2 +5x-11 o (2 ] )
X +2x-3 x+3 x—1
+
12. 7—x2 [Qy. - 2018]
(1+x)(1+x?)
Sol 7+x A Bx+C
ol : NN =T 5 .
(I+x)(1+x7)  T+x X+
= x+7 = AP+ 1)+ Bx+C)(1+x)
(1)
Putting x =—1 in (1) we get,
6 = AQ2)
S
Equating the co-efficient of x? in (1) we get,
0 = A+B
= 0 =3+B
= B = -3
Putting x =0 in (1) we get,
7 = A+C
= 7 = 3+C
=
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__Ttx A BriC ' e
" (1+x)(1+x2) o l4+x X1 : 22
3 (<3x+4) I
= + 1
I+x x*+1 1
1
EXERCISE 2.10 :
1
Determine the region in the plane determined by the |
inequalities. L e >
1. x<3y,x>y. : g
Sol : Given in equalities are x <3y, x 2y !
S _3 x I
uppose x = y=>§—y ! ,
1 -
x |03 ]6|3 !
y [0 12|~ I
! b
' il J
Ifx=ythen| x | 1 |2 |-1]|-2 I
1
1]2]-1]-2 ! The shaded region is the solution for the
* | inequalities.
1
1
13. 3x+5y>45,x>0,y>0.
[}
3 \ Sol : If 3x + 5y = 45
|
: x | o |15
: 9 | 0
1
S i
1
1
1
1
1
1
! i
-
The shaded region is the solution for the ! - =
inequalities. I i 6
2. y>2x,-2x+3y<6. | ﬁ
Sol : Suppose y =2x :
x 1] 2= I I
y | 2| 2| 4| 4 I I
|
Then 2x+3y = 6 | . . .. . .
2% = 6-3y | x>0 is nothing but the positive portion of Y-axis and
N 6-3y x 03], y >0 is the positive portion of X-axis.
— 210, . , .
2 l Shaded region is the required portion.
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4. 2x+3y<35,y>2,x>5.

Sol : If 2x + 3y =35 then

y=2is a line parallel to X-axis at a distance 2 units.
x =5 is a line parallel to Y-axis at a distance of 5

X

0 [17.5

Y

11.6 0

units.
i %

ABC is the required shaded region.
5. 2x+3y<6,x+4y<4,x>0,y>0.

Sol: If2x+3y=6 x+4y=4
X 0 3 X 0 4
y | 210 y | 110

x>0,y > 0 represents the area in the I quadrant.

Y

OABC is the required shaded region.

enquiry@surabooks.com

*'6. x-2p20,2x-y<-2,x20,y20.

O = e m m e Em e e, e e e, e e, e e e e e e e, e e e e e e e e e e e A & m m mm et mmmmmEm e e e e e e e, e ... .- —m—————-

Sol :

Ifx-2y=0 If2x—y=-2
x=2y

X 0 2 -2 X 0 -1

0 1 -1 y 2 0

i, SiiEes
6
x B
3

x>0,y >0 represents the portion in the [ quadrant only
Since there is no common part in the graph, it has no

solution.

7. 2x+y>8,x+2y>8,x+y<6.

Sol :

2x+y=28 xX+y=26
X 0 4 8 X 0 6
y | 8o 0 6 | 0

v

ABC is the required shaded region.
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EXERCcISE 2.11 ! 5
| . 1 1 2 42 1
1.  Simplify: , Consider (xz —x 2) ST %Z
! 2
2 3 1
. 2 . - 1
@ (125) ) (i) 16 * : = X+ ——2[From (1)]
= 1 1 X
(iii) (=1000)? (iv) (379)3 ! X N s 5_4
22 I (xi—x_i) = 5_2272_ [using 1]
27)3 !
o 5 | o
_ cox2 — 2 =4
@7)3 : e 2
! 1 1
Sol : L= x2—x 2 =7 since x >1.
2 2 42 1
. - _ 3\3 }/ 2 2nqg2A-n
@ (125)3 (5 )3 =5 5 =25 'y Simplify and hence find the value of 72 : %= 27.
1 n
el o\t |0 22 q-n
['(" ) =a ] ' Sol:  Given 203 = 27
3 3 A x = 1 1 I 32 3 92
" 4 = _ 1 n—n
(i) 16 4+ = (p4)4 =2 A _9 3:2_3:§ | . T =27 [rat.a'=a"
-2 o 1 n 252
2 = _ 1 1 3 (3 ) — n-3n 4N —
_ 3 - 3713 =(_10)2 = - ! = 7 = 27T=3""-(3Y) =27
(iii) (-1000) [(=10°] > =(<10) Cio? 100 ! T am
2 m—n my\n mn
1 _gxL ! {.'—n=a & (a")'=a }
(iv) (3795 = 3 Fo3ioso : a
2 3 : = 3—2n . 34 =27 = 3—2n+4 — 33.
(27)? 2,1 -1 ;/;7‘ i Equating the powers both sides we get, 2n+4 =3
(v) o = @D f=en=3 P=¥ieg = 2n = 3-4=—1=2n=1
3 1
(27) .. am i am—n : = h = %
L d . 5. Find the radius of the spherical tank whose
-1 _71 ’ : volume is 3 units.
2. Evaluate [(256) 2 ] [Qy. - 2019] | 3
i Sol : Let r be the radius of the spherical tank.
1) -1 -1 !
—_ — x—x3 32n
(I: %‘:I 4 ) =(256)2 4 | Then, volume of the spherical tank = —5~
Solution : (256) ! . ﬂn;ﬁ _ 3m L4 =1
X s [ (@) =a™] 3 3
_ " 3 g _ xg _ 3 _ 1 8
1 1N 9 1
3. If(x2+x 2) =5 then find the value of ! - .=
( 1 _%) . ; | .. Radius of the spherical tank is 2 units.
x:—x or x > [July-2023; QY-'24] ,
7++6
1 N2 9 i 6. Simplify by rationalising the denominator 3 £ .
Sol : Given ( 5+x_5) =5 ! G A ( \/8)( \/,)
0 | ' Sol : 7+ 6><3+ 2:>7+ 3+22
X :
Ny L 5 = Xt—+2=2 3-42 3442 3 -(V2)
X X 1
%{ ! :21+7\E+3\%+\/§:>21+7\/§+3\/€+2\/§
1 -4
N wrt 22,2245 gy 9-2 7
X 2 2 2 5
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7. Simplify ' EXERCISE 2.12
1 1 1 1 1 |
- + - + v 1. Leth>0and b # 1. Express y = b* in logarithmic
3_\/5 V8-V7 V1-J6 V6-5 5-2 : form. Also state the domain and range of the
Sol : Given [Qy. - 2023; Mar. - 2024] logarithmic function.
1
N S S S (1) 1 Sol: Giveny=b%b>0,b#1
3-8 BT 16 o5 5-2 i Taking log base ‘b’ on both sides
Multiplying each term by the conjugate of the denominator E — log,) = 10gbbx
Welg " 1 3+f 3448 3+48 : = log) = xlog,"["-logm"=nlogm]
3-\8 3-v8 3448 3_J5° 9-8 =3+ = log” = x [ log,”=1]
3 8 ! - Domain forx = log,” is (0, =)
\/71\/7 \/_1\/_ ﬁ*? */i+;/—_\/§+\/_ NCESNC . Range forx = log,"is (— e, o)
8+ ! 2. Compute log,27 - log,.9 [First Mid - 2018]
1 1 N1+v6_ 1+v6  1+46 ,
e % \/—I\/— N :/_ 7+6 =\7+vJ6 | Sol : Given log 27 —log,.9=1log,3* - log,3?
| = 3 log,3 - 2log,,3 [By power rule]
L1 V65 o45 V65 3 2
J6-5 J6-5 J6+5 \/72_\/52 6-5 : = log39_log3 7 [By change of base rule]
= J6+45 3 2 3 2
= 5 7=
| 1 \/—+2 N _\/§+2_\/§+2 ! log,3° log;3” 2log;3 3log,3
2 - - 1 3 2 - 5
f 2 \/_ 2 ‘f+2 J5T-22 54 ! = 5737 _964 % [ logy3=1]
Substituting all these values in (1) we get, I
1 | 1 | | ! 3. Solve : loggx +log, x + log, x = 11.
— + - + . ; =
3B J8-7 -6 J6-5 52 ! Sol : leenlolggx+1(;g4x+llog2x 11
1
=3+)ﬁ—ﬁ—ﬁ+ﬁ+%—%—)ﬁ+)ﬁ+2: = logx8+logx4+logx2 =11
1
241 : - lo 23+10 22+lo 2 -
8. Ifx=+2+3find . : o 08T 08
x -2 ! 1 1 1 _
i = + + =11
Sol : Givenx = 2 +3 ! 3log,2 2log,2 log,2
= 2 = (V2+48)° : N ! (l+l+1) - 11
= 2+3+2J6=5+26 : log 213 2
1 1 (2+3+6
Cx4l 5426+l 6+2V6 | = logXZ( 6 ) =1
"x2-2 5+2J6-2 3426 ! 1 (1
| = log.2\ 6 =11
6+26 3-26 _ (6+2V6) (3-245) R L b
3+2V6  3-2V6 9—(246) : log, 2 1
1
1 _
_18-12J6 + 6v6 - 4(J5)’ | 18-6v6-24 : = ez 6
924 -15 ! T
_6-6f6 _ 3(+26) aiafs T logé)é e
15 15 50 .
. = x = 64
é
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4. Solve: log, 28x = plog,8 ’ 16 25 81
Sol : 8xlog,2 = 2% 2 ' 7. Prove that log, 2+16log,, = +12log,, ~~+7log,, o =1
! Mar. - 2024
= 8x 10g4 2 = 2310g22 1 [Mar. 1
— 93D RN 2=1 : Sol : LHS = log,,2+16log E+1210g §+7log 81
= 8x 10g42 = 2 [ Og2 = ] . ol : 10 1075 105 10°g0
8x !
= = g ! 16 12 7
log, 4 : _ log,, 2+ log,, (E ) +log,, (é) +log,, (g)
15 24 80
= x = log,4 = x=log,2*> |
1 (24)16 (52)12 (34)7
= X 210g22 =x=2 : 08 |: X (3 % 5)16 X (23 ><3)12 X (24 ><5)7
5. If a*+ b*>=Tab, Show that !
' 264 524 328
+ 1 ! =1 2'X X X
log(a 3 b) =E(10g a +logb). [CRT - 2022] ! Og“’[ 316 %5107 2032 T xS’}
1
Sol : Givena®>+b* = Tab ! [(a") =a™]
Adding 2ab both sides we get, | et g2 338 a4 )
a’>+b*>+2ab = Tab+2ab : = log,, 3I6+2 516+7 36+28 : a =da
1
2 65 24
s _ (a + b) _ 1 .54, 3 B
= (a+b)y” = 9ab :T =ab ! = 10g10m:10g10 (265-64 % 52423
2 1
at+b _
= ( 3 ) = ab. E = log,, 2! ><51:10g1010= = RHS.
) I Hence proved.
Taking square root, we get ! ’
a+b _ Jab ' 8. Prove logazaxlogbszlogczc=§_
1
' Sol : LHS = log ,axlog .bxlog .c
Taking log on both sides, we get | © 1" lb : ¢
1 1 1 — = = 5
log(a + b) — log(ab)? = — log (ab) ! log,a” log,b” log.c
3 2 1 1 1 1
1 = . .
[By power rule] 2log,a 2log,b 2log.c
opy : o1
a - . . .. _
1og( 3 J - Sltoga+t1oge] 2 22y Fles el
1
1
[By product rule] | = g = RHS. Hence proved.
1
H d.
Sree progs . 9. Prove log a +log a>+log a® + ... + log a"
a2 2 2 1 +
— — — ) Al 1
6. Prove logo =+ log— + log— = 0. [July-24] | = n(n2 )loga [Govt. MQP - 2018; April - 2023]
1
Sol : LHS = loga—2+logz+ logi \ Sol : LHS = loga+loga®+loga®+... + loga"
> 1
be . ;:a . ab I = loga+2loga+3loga+... tnloga
1
= lo a be ! = loga(l+2+3+....n)
bc ca ab | ) )
_ n)(n+1 n(n+1)
By product rule] | = loga ————= |- =
[By p ] | 5 > on >
a’b’c? 1 +1
= log(ﬁ =log1=0 I - nl )loga=RHS
abc 1 2
1
= RHS. Hence proved. é Hence proved.
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?
10. If logx:logy= logz , then prove that xyz = 1. : EXERCISE 2.13
Y-z z—-x x-—y |
[Sep. - 2020; Qy. & First Mid - 2018] | ;[I_(I)(;’(I)‘SS%ITTI;I&E];EE(Z)EEE\%’E]({)R THE
lo lo ! .
Sol : Lot 108% _ 108V _J087 _, :
y-z X X7y i 1. If|x+2| <9, then x belongs to
= logx = k(yv—2)=ky—kz (D)
logy = k (Z _x) =z —kx (2) : [Govt. MQP - 2018; Aug. - 2022; QY-'24]
logz = k(x—v)=hx—ky .3) (1) (oo=7) @) [F11,7]
Adding (1), (2) and (3) L Q) (e DUllle) (@) (1LT)
logx+logyt+logz = K -J+k—j+if-jf=0 ! [Ans : (2)[-11, 7]]
= logxyz = 0 =log 1 'Hint :[x +2/<9=-9< x+2<9,-11< x<7;
Soxyzo =1 Hence proved. , 11.7]
11. Solve: log, x — 3log, x=6 : .x - ’
2 1 2. Given that x, y and b are real numbers
Sol : Given log, x—3log, x = 6 | x<y,b>0,then
2 I
1) xb<yb 2) xb>yb
[Using change of base rule] | () xb<y @ xx i
3 ! (3) xb<yb 4 —=2=
= log 2 [ =6 L b b
* IngE  Hint: x<y,b>0=xb<yb [Ans : (1) xb < yb]
T | lx—2|
= log, 2 log 1-log,2 6 1 3. If X==>, then x belongs to
[Using quotient rule] | x=2
1 3 ! (1) [2,00) (2) 2.)
= — = 6 1
log, 21 0—10g3x 2 ! (3) (—==,2) 4 (2,0)
= log.2 log.2 = 6 . Hint : In (2,%0), b~ i' is positive  [Ans : (2) (2,%0)]
X X 1 X —
- (143) = 6= ——(4)=¢ | 4 The solution of 5x — 1 <24 and 5x + 1 > -24 is
log, 2 3 log.2 I [Sep. - 2020; First Mid - 2018; CRT - 2022; QY-'23 & '24]
- 1 _p.3 L) 49 @) (-5-4)
log,2 A 2 L B) (5,5) @) (5.4
3 2 ' [Ans : (3) (-5,5)]
= log,x = 5 = 2% =x ! ’ ’
& 2 , . Hint : 5x—1<24 S5x+1>-24
(Exponential form) ,
N (23)1/2 -y = (8)1/2:)6 1 S5x <25 S5x>-25
: x<35 x>-5
= X = \/g =,/4x2 : 5<x<5
= x =22, | 5. The solution set of the following inequality
- > |x— i -
12. Solvelog, (x*— 6x +65)=2. [Hy. - 2018] | "‘1’ 1(') ; be= 3] is - [Qy. - 2018 & 2019]
Sol : Given log _(x*—6x+65) = 2. : (1) 10, 2] (2) [2)
(5-x2 =x>—6x+65 v ) 0,2) (4) (-2)[Ans:(2)[2,)]
[Converting into exponential form] : Hint : Whenx =0, |-1[2 |-3| not true
1 .. (1) cannot be correct
= 25+/\/—10x - /‘/_6X+65 | When x =1, |0] > |-2| not true
= o F+65-25+10x =0 I .. (3) cannot be correct
= dx+40 = : When x =-4, |-5| = |-7| not true
= 4 = 40 iﬂ: ~10. | . (4) cannot be correct
10 A ! When x =3, (2| 20| is true. .~ (2) is correct
Soxo = —10. é
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6. The value of log ;512 is [May - 2022] T Product — 3a-5
(1) 16 2 18 (3) 9 4) 12 : ; 2 5
— a—
Hint : Let log 5512 = x [Ans : (2) 18] | Given they are equal, = a;3 7
1
Then (v2)' = 512 : i - g
1
(V2)" = 29=>25=29:>§=9 : a =2
N v = 18 . 12. Ifaand b are the roots of the equation x> —kx+16 =0
1 ! and satisfy a*> + b> = 32, then the value of k is
7. The value of l()g3 — is [CRT - 2022] : [ Govt. MQP & First Mid - 2018; Hy. - 2019; Qy. - 2023]
Do s e e L W0 @8 @8 @6
[Ans : (3) 4] E Hint : a+b = k:ab=16 [Ans: (3) 8, 8]
: 2412 — 2
1 1 \ a-+b° = (a+b)y—2ab
Hint : Letlog, o7 =x=3'= 7 =3"=3" ! 32 = K-32
! K = 64
— 1
x =4 i k = £t8=k=-8,8
1
8. Iflog ;_0.25 =4, then the value of x is ' 13. The number of solutions of X2+ |x—1|=11is
* 1 [Sep. - 2020; June - 2019; July-'24]
(1) 0.5 2) 25 (3) 15 (4) 1.25 ! (1) 1 2) 0 3) 2 4) 3
Hint : log £ 025 =4 [Ans : (1) 0.5] | Hint: *¥**+@x-1] =1 [Ans : (3) 2]
1 — 2
4 I |x— 1| =1-x
(Vx)" =025 ! al=x?=x-1 1-x2 = x+1
4 1 I ¥+x-2=0 ¥-x =0
W) = 4 ! (x+2)(x-1) =0 x(x=1) =0
5 1 1 : x = =2 (or) 1 x =0, x=1
x: = Z:}x: 5 =0.5 | ~.The roots are 0, 1, -2
_ 2 — 2
9. The value of log, b log, ¢ log_ais [CRT - 2022] : Whenx =2, x"+ [ — 1| = (-2)" + -2 -
(1) 2 @1 3 @4 ==l
Ans : (2) 1] | Since 2 does not satisfy, the roots are 0 and 1
[Ans : (2) . 14. The equation whose roots are numerically equal
Hint : los b los ¢ loa o — M y pg@ " 1})@6 ! but opg)osne in s1_gn to the roots (;f3x2 —5x —_7 =0is
- 10g, g g. B)'gﬂ 1:%(6 B)‘g{ | (1) 3x*=5x-7=0 (2) 3x*+5x-7=0
! (3) 3x*-5x+7=0 (4) 3x2+x-7
L1 | logya=8d ) [Ans : (2) 332+ 5x — 7 = 0]
log.b | | Hint : 3x-5x-7 =0
10. If 3 is the logarithm of 343, then the base is ! Let therootsbe o, f =Sum: o+ = 3
[Sep. - 2021] Product o B 7
uct : = —-=
(1) 5 @ 7 Q) o6 4 9 | 3
Hint: log343 =3 = ¥*=343=73 [Ans:(2)7] | Now take the roots are —0;7—3
x =7 | Sum:-o-B = -3
11. Find a so that the sum and product of the roots of | 7
the equation 2x? + (¢ — 3)x + 3a — 5 =0 are equal is ! Product : (—o) (- B) = 3
(D1 @ 2 (30 4) 4 ! 5
. ! The required equation x> + S x —= =0
Hint :  2x*+(@-3)x+3a-5 =0 [Ans :(2)2] ! ) 373
Sum — _(a_3):_a+3 : 3x+5x-7 =0
2 2 I
é
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15. If 8 and 2 are the roots of x2 +ax+c=0and 3,3 * 3
are the roots of x2 + dx + b = 0; then the roots of : Put x=-1, 3 = B@4)=B= Z
the equation x> + ax + b =0 are 53 A -1
ML2 @ -L13 91 @& -1,2 ATB = =4+~ 7 2
Ans : (3)9,1
. ) ) [Ans : (3) 9,1] 19. The number of roots of (x + 3)* + x+5*=16is
Hint : X’+ax+c¢=0 xX>+de+b=0 [July-2023]
8 and 2 are the roots | 3, 3 are the roots 4 5 5 3 3 ™.
sa=-10,c=16 d= —6,b=9 M @ ®) @
P4ax+bh = 0 Hint : The degree of (x + 3)* + (x + 5)* = 16 is 4. Hence
2o10x+9 = 0= (x—1)(x-9)=0 number of root is 4. [Ans : (1) 4]
x = 1(or)9 20. The value oflog, 11.log,, 13.log,, 15.log ; 27.log,, 81 is

[Hy.- 2018; Qy. -2023]
(1) 1 (2 2 (3) 3 4) 4
[Ans : (4) 4]

)gl/)g’é})g/ﬁ}gﬁ log81

16. If a and b are the real roots of the equation
x? — kx + ¢ = 0, then the distance between the
points (a ,0) and (b, 0) is

(1) k2 -4c (2) Va4k* -c¢

@ Vi @ Vs HINE logs logT ™ IogtT " logtS  log2T
[Ans : (1) k2 —4c] [ log, a = 1% a]
Hint : x> —kx+c = 0;aand b are the roots log81 ) log, b
a+b = k,ab=c = log3 =log, 81 = log, 3" =4 log,3=4(1)=4

[ log, 3= 1]

[ GOVERNMENT EXAM QUESTIONS

To find distance = +/(a—5)>+0° = (a—b)

Ja+5)* —4ab =k: —4c

kx 2 1
17. 1If = + , then the value of ECTION - A (1 MARK
(x+2)(x-1) x+2 x-1 SECTIO ( )
kis Hy.-20191 , CHOOSE THE CORRECT OR THE
M1 @2z @3 (3 ! )5 MOST SUITABLE ANSWER.
ns :
) b 1 dx—Z v x+ 2 1. If quadratic with real coefficients has no real
Hint : + = roots, then its discriminant is .
x+2 x-1 (x+2)(x-1) [Govt. MQP - 2018]
ke 3x (1) 0 2) <0 (3) >0 (@) 1
(r+2)=1 +2)(x-1) Hint : 5 4ac <0 [Ans : (2) < 0]
k =3
1 A B 2. If Vx+14 <2, then x belongs to [Govt. MQP - 2018]
18. I o =3 xyq then the value of (1) [-14,-10) (2) (-14,-10)
(3) (e, -10) (4) [-14,-10]
A+Bis [Qy. - 2018 & "24] [Ans : (1) [-14, —10)]
(1) 1 () =2 (3) 1 4) 2 Hint : x+142.0and x-|.-14<4 .
2 1— 2y 3 A ZB 3 . [Since squaring +/x + 14 <2 on both sides]
Hint: ——5 = +—— [Ans: (1)—] = x>-14 andx<-10 = x € [-14,-10)
3+42x—x 3—x x+1 2 X
1-2x = A(x+1)+B(3x) < } 4 >
—o0 —-14 -10 R
Putx=3, 5 = A@)= A=—

4

. ) U
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3. Forx>2,|x-2|= [First Mid - 2018] * 11. If the difference between the roots of the equation
(1) 2—x 2) 2+x 3) x-2 &) x : x? + px + 8 =0 is 2 then the values of p is:[July-2023]
[Ans : (3)x-2] | (1) +4 2 5 (3) 6 (4 +7
4. The value of log 1 is [First Mid - 2018] | [Ans : (3) £ 6]
(H 1 2) 0 3) e 4 -1 ! 12. The logarithmic form of 5% = 25 is [Qy. - 2023]
Hint : The value of log 1 is zero. [Ans : (2) 0] , (1) log,2=25 (2) log,5=25
5. The value of ¥(=2)*= . [Qy.-2018] | (3) logs25=2 (4) log,s5=2
(1) 2 2) 2 @3) 4 4) -4 \ [Ans : (3) log 25 =2]
Y PRV Y R sy ) |
Hint : {(-2)* = 16= \/27—2 [Ans : (1) 2] ! SECTION - B (2 MARKS)
6. If|x—2|>5, then x belongs to [Qy. - 2018] |
(1) (w00, 2] U[5.00) (2) (o0, —3] U [T, 00) 1. Solve: (x-2)(x+3)2<0. [Govt. MQP - 2018]
s s 9 ’ 1
(3) (=0, 3)U(7,0)  (4) (=0, 2] U (5, ) ! Sol : (x—2) (x+3)*<0 ... Critical numbers are 2, -3
[Ans : (3) (—eo, =3) U (7, 20)] 1 We have three intervals (—eo, —3), (=3, 2), (2, =)
Hint: x-2>5(or)-(x-2)>5 | - v y -
x>7 (on)x-2<-5=x<-5+2==x<-3 | e _lé 5 -
2 X+2 3 2-2x 1
7. If (_j = (_j then x = [Qy. -2019] | Interval Sign of | Sign of Sign of
3 2 ! (x=2) | x+3P | (x=2) (x+3)?
1
(1) 1 @3 @4 @0 [Cm 5] - " -
[Ans : (3) 4] | (33,2)x=0 B n —
1
SV (32 2\ 922 1 (2, 0)x=3 + + +
Hint : (—) =(—) =3 =13 :
i_ ) = 2 ) _4 3 i The inequality is satisfied in the interval (— eo, —3) and (-3, 2)
XTe T H:’ e ! . Solution set is (~ o, -3) U (-3, 2)
23")+73") ! “ 1 1
8. The value of i [Qy.-20191 + 2. Prove that ), =1- . [Govt. MQP - 2018]
3
() 1 2) 3 3) -1 @) 0 | Sol : Let t, denote the ™ term of the given series.
1
[Ans : (1) 1] | Then ¢, = . By using partial fraction we get
. 7 25 | | k(k+ 1)1
(2X3"x3)+(7x3"x—) 3”(64——) — 1 o _ 1 Here A=1:B=-1
Hint :- 3/ - -1, Ke+1) &k k+1 [Here A=1: ]
(3”x9)—(2x3"x%) 3"(9_2j 3 | Thus ¢, +¢,+ ...+t =
3 1
9. If|x+2| <8, then x belongs to : [Mar. - 2019] | (l—g)+(g—%/)+(];~/—%)+.,_+U{_nil): 1_ 1 1
(1) (6,10) ) (-10,6) : "
(3) [6,10] 4) [-10,6] . 3. Prove that log,2 — log,2 + log2 — ... is 1 — log 2.
Hint: 8<x+2<8 [Ans : (4) [-10, 6]] ! [Govt. MQP - 2018]
—8-2<x<8-2-10=x<6 | Sol : LHS =log,2 —log,2 + log, 2 — log,,2 + ...
10. If one root of the equation x* + k = 0 is negative of 1 1 1 1
the other then find k. [CRT - 2022] ' = - + - +..
(1) (2.-3) 2) (3.-3) ! log, 4 log,8 log,16 log,32
3) (3.3 4) (4,3 AR ! ! !
3) €3,3) ® 4,3 : - 10g222_log223+10g224_log225+m
Hint : Consider x>~ 9=0 [Ans : (*) k=-9] 1 ! 1 1 ]
1 _ _ _
= The roots are — 3 and 3. So kis -9 ! 2log, 2 310g22+410g22 Slog22+"'
. [ log,2 = 1]
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Sol :

Sol :

Sol

Sol :

Sol :

1 1 1 I 1 1 1
= ———t+———4.=l-l+———t———
2 3 4 5 2 4 5
[Add and subtract 1]
I 1 1
= l-|l-=+-——+..[=1-1log2=RHS.
[-3eie) -1 -oma s
Resolve into partial function : g [First Mid - 2018]
x —
2 2 A N B
=1 (x+D(x-1) x+1 x-1
2 A(x—1)+B(x+1)
x* -1 (x+1)(x=1)
2 =A(Xx-1)+Bx+1) (1)
putting x=1 we get, 2=B(1 + 1)
=B(2) =2= B=1
putting x =—1in (1) we get 2 =12A(—1 -1)+B(-1+1)
1 1
2=A(2)= A=-1 LT E —+——
2 -1 x+1  x-1
Find the values of P for which the difference
between the roots of the equation x>+ px + 8 =0
is 2. [First Mid - 2018]
Let o and B be the roots of the equation
+px+8 =0
Then,oo+ B = —p,of=8and |o.—P|=2
Now, (0. + B)> —4af = (o— B)*> which gives
(p)—4@8) = 2= p>-32=4
PP =36=p=%6
Find the domain and range of the real valued
5-—
function f'(x) = —x. [Qy. - 2018]
x-5
5-2 5<%
: f(x) = =-—1
—(5-x) —(5=X)
Domain = R - {5}, Range = {-1}
Solve the equation V6 —4x — x2=x+4.
[Qy. - 2018; Mar. - 2019; April - 2023]
The given equation is equivalent to the system
(x+4)=0and 6 —4x — x> = (x + 4)%
This implies x > —4 and x> + 6x + 5 = 0.
On solving x* + 6x + 5 =0, we get x=—1,-5.
But only x=—1 satisfies both the conditions. Hence, x=—1.
If a and b are the roots of the equation x> —px+¢=10
1 1
find the value of —+ Z . [Qy. - 2019; Sep. - 2021]
a
Given that a and b are the roots of x> — px + ¢ = 0. Then,
a+b=pandab=gq. Thus,
1.1 _a+tb_p
a b ab ¢
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

¢

9.

Sol :

10.

Sol :

11.
Sol :

12.

Sol :

Sol :

2.

Sol : =

Find the complete set of value of ‘a’ for which the

quadratic x> — ax+a+2 =0 has equal roots. [Sep. - 2020]
The quadratic equation x> — ax + a + 2 = 0 has equal
roots. So, its discriminant is zero.

Thus, D=5*—4ac=(—ay’ -4 (a+2)=a*—4a—8=0

So,a = 4448 which gives
2
L 4i4\/§:/((1i1x/§):2(1i\/§)
2 z
1
Solve |2x — 17| = 3 for x. [May - 2022]

|2x — 17| = 3 Then we have 2x — 17 =+ 3.

2x—-17 = -3 2x—17 =3
2x = -3+17 2x = 3+17
2x = 14 2x = 20
x =7 x =10
x=10orx=17.
Solve |x — 9| <2 for x. [Aug. - 2022]

Refer Text Book Example 2.4

Rationalize the denominator of \/g .[Qy. - 2023]

V6 +4/2
Refer Text Book Example 2.32

SECTION - C (3 MARKS)

7
If log, x +log, x +log, . x = 5 find the value of x.
[Qy. - 2019; July-2023]
Note that x > 0.

log, x +log, x +log,x = %becomes
St st = T (Ghangeofbaserulo
log,2 log, 4 log, 16 5 change of base rule
1 1 17 -
Thus ;+Z+£ =3 here a = log 2.
7
That is 7= —=qa= 1
4a 2 2
1 1
So= = log2:>x2:2
2 X
. ]
Find the value of
1 N 1 N 1
log, (y2)+1 log,(zx)+1 log (xy)+1 [W-2019]

+ +
log, (yz)+1 log,(zx)+1 log,(xy)+1
1 1 1
log(z) . log(zx) . log(xy)
gLy +1 +1 08X +1
log x log y log z
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Thus, we get n + log,, b =8.13368
Since 1 < b < 10 the number of digit is 9.

logx + logy + log= T 6. Resolve into partial fractions : _ 10x+30
log(yz) +logx log(zx)+logy log(xy)+logz ! T (x2-9)(x+7)
_ logx logy logz | [Govt. MQP - 2018]
logxyz logxyz logxyz : 10x +30 IOM
1 Sol : Let 7 = ‘
logx +logy+logz logxyz i (x? =9)(x+7) M(x—3)(x+7)
- log xyz :lo xz:1 | -_ 10 = A +—B =A(x+7)+B(x_3)
N ‘iy gL L _3)(xt7) X—3 x+7 (x=3)(x+7)
3. Solve: |x| 3 >0, xeR,x#+3. [Qy. -2018] | 10 = Ax+7)+B(x-3)
x| I Ifx = 3thenA=1
Sol : Critical points are -3, -1, 1, 3 | Ifx = —7thenB=-1
Intervals are (—eo, —3), (-3, —1), (-1, 1), (1, 3), (3, =) ! 10x + 30 1 1
-1 o :  Hence, 5 — <7 = ——~—
The equation =3 > 0 is satisfied at the interval , (x —9)(X+7) x=3 x+7
x| = I
(o0, =3)(~1, 1) (3, o) . 7. Solve: x=+/x+20 forxcR [QY-23 & '24]
. The solution set is (—ee, 3] [-1, 1] U [3, =) | Sol : Refer Text Book Example 2.21
1
4. Resolve into partial fractions : — . |
(x+3)(x-4) | SECTION - D (5 MARKS)
. ) 1
[HX ) 2018’};” & May - 2022] : 1. Ifx=1is one root of the equation
X
Sol: Let = + ! X3 —6x2 + 11x — 6 = 0, find the other roots. [Qy. - 2018]
(x+3)(x-4) +3 4 !
+ - X X — 2 .
Wh z d ]; tant ! Sol : Given, one of the rootisx =1
ere A and B constan s.A( )4 B(r+3) . Using synthetic division we get,
Then, — > = %= AR 11 % 11 6
1
which give x = A(x —4)+ B(x + 3) ! 1 -5 6 0
4
When x = 4, we have B = 3 : The required equation is (x — 1) (x> = 5x +6) =0
- 3 : SE-DE-2)(x-3)=0=>x=1,2,3
Whenx = -3, we have A= 7 : .. The other roots are 2 and 3.
X 3 4 1
Hence, (r+3)(x—4) =7 (x+3) + 7(x—4) | 2. Provethat log(g) - Zlog(g) + log(%)= log 2.
; _ _ ! [May - 2022]
5. Given that log,2 = 030103, log,;3 = 047712 \ Sol : Using the properties of logarithm, we have
(approximately), find the number of digits in 28.312, s S “
1
[First Mid - 2018] 1 LHS = logE - 210g§+ long43
1
Sol : Suppose that N =233'2 has n + 1 digits. ! _
Then N can be written as 10" x b where 1 < b <10. | =log 75 - log 16210g5+1210g9(42210g 32 I
. 4 —log 243 (Quotient rule
Taking logarithm to the base 10, we get : B
log,,N = log,, (10°) ! = logr3 + log75 — logt6 — log75 + log8T
1 + log16 +log2 — log8&1 — 1
=nlog, 10 +log, b =n+log, b [‘.'logig :1] I })g/l/ . })g/g/ /ogcf
On the other hand, : =log 2 =RHS
log, N = 10g1028 312=3% log,,2 + 12log,, 3 | Hence proved. )
- (8030103 (12x047712) | 3. Resolve into partial fractions 5 .
= 1 -
8.13368 1 Sol : Refer Text Book Example 2.26 [CRT -2022]
1
1
é
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? 2
4. Resolve into partial fraction ;2 | y= V3442 x V3+42 - (\/§2+‘E) _
(x—1)(x* -9) | B-V2 T B2 (B) +(V2)
! ! ' 3+2+246
Sol: —+ = ———F——- CRT-2022] ' - TN
P Ve S e S h = Ty S
- i 13)( 5 L2y 2 = (5276 PH(5 - 246 X5+ 26 )+(5+ 246 1
X — X X —
1
! _ A B C | =25+24-20 /8 +25+10 6~ 10 6 — 24+ 25+
(x=D(x+3)(x-3) (x-1) (x+3) (x-3) . /24 +20)%: 99
1 A +3)(x—=3)+Bx—D)(x=3)+Clx—=1)(x+3) | . . . x
(x— —3) (= =3 ! 8. Resolve into partial fractions m
I : [Mar. - 2024]
Putx=3,weget,1 = C(2)(60)=C= ! Sol : Refer Text Book Example 2.26
1
1
Putx=1,weget, | = A(4)(2)={A=—¢ E
Putx = 0, we get, 1 =A (3) (-3) + B(-1) (-3) +C (-1) (3) | | ADDITIONAL PROBLEMS
1 = 9A+3B-3C :
. 9( 1)+3B 3(1) : SECTION - A (1 MARK)
o Vo . CHOOSE THE CORRECT OR THE
1 = - +3B— — !
8 + MOST SUITABLE ANSWER.
9-2
1-3B = 3 : 1. Find the odd one out of the following
1
1-3B = % L () P Q) (P2t D)
B - 7 . | (3) X2+ 5x+6 4) x+2)x+3)(x+4)
- 8 1_ . Hint : (3)isof degree 2 and all others are degree 3
-3 =-3 : [Ans : (3) 2+ 5x+ 6]
1 1
B = 24 | 2. Assertion (A) : A plumber will be paid according to
1 B 1 1 1 . : .
(-2 -9) 8= + 24 13) + 2G:=3) ! following schemes : In first scheme he will be paid
! %500 plus 70 her hour and in the second scheme he
5. Simplify : vVx? -10x+25 [Qy. - 2023] | will paid %120 per hour. If he work for less than 10
Sol : Refer Text Book Example 2.31 (ii) ! hours the first scheme give better wages.
x+1 .
6. Resolve into partial fraction m . [Qy. - 2023] : Reason (R) : In the first scheme he will get a fixed
X - 1
Sol : Refer Text Book Example 2.27 ! 500 whereas longer than 10 hours
: . |
B-2 B+2 ! second scheme will pay more.
7. Ifx= NN and y = B2 find the value of ! (1) Both A and R are true and R is the correct
x4+ Xy +y2. [Hy. 2023] : explanation of A
B-2 ! (2) Both A and R are true and R is not a correct
Sols x= B+2 ! explanation of A
1
_B-2 \/5_\/5_(\/5_\/5)2_3+2_2\/g ! (3)  Aistrue but R is false
x_ﬁ+\/fxﬁ—\/§_ 3-2 1 ! (4)  Adis false but R is true
x=5-2J6 ! [Ans : (1) Both A and R are true and R is the correct
é explanation of A]
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L 4
- —-14
SECTION - C (3 MARKS) | _ a2 By factorize)
1. Solve the linear in equation 4 —x < 3x + 12. : Case (1) When x = 4,
1
Sol : Given4 —x<3x+12 | VA+5++/4+21 = /6(4)+40
= x<3x+12-4 — x<3x+8 ! J9+425 =64 =3+5=8=8=8
=3x+8>x [x<y=y>x] | = x =4_11s4aroot.
_3 : Case (ii) Whenx = ——
:4x+820:4x2—8:x27 =x>-2 1 3
. . : 2(_14
€ [-2, ) .. The solution set is [-2, o). 1 —+ 54, ]— + 21 = |6 = +40
1
1
SECTION - D (5 MARKS) | \f 4
1
2x+5 : Which is not true. .. x= —— is not a root.
1. Solve: >5 I
x—1 I .. The only root is 4.
. . .. 2x+5 2x+5 !
Sol : Given inequality is — >5 = 1 5>0 '3, If log, x log, y log,z , show that
| b—c c—a a-b
. h .. ¢
N 2x+5—5x+5>0:> —3x+10>0 ! i xyz=1 (i) x“ybz
x—1 x—1 : Sol : Let logeleogeyzlogezzk
| b—c c¢—a a-b
*3x+10>0,X*1>0:*3x>*10,x>1 : logex _ k(b—c),logey=k(c—a)and
3x<10,x>1=x< E,x>1 ! log,z = k(a;b) (D)
3 : = x = o)
= pklc—a) = pkla=b)
I<x< 10 .~ The solution is | 1, . : Y ¢ andz=e ~(2)
3 3 1 (i) xyZ = ek(bfc) . ek(cfa) . ek(afb)
1 — 4 {_ —
2. Solve: Vx+5+Vx+21=+/6x+40 ! = ek(!/ £+ d-hdrd=b)
= MO =,0=1 =1
2 2 ! e e = Xyz
Sol : (\/x+5 +\/x+21) = (\/6“40) (Squaring) (i) x4z
1
=x+5+x+21 +2J(x+5)(x+21) =6x+40 : Xybze = [ehb-0a. [ehlc-ab. [oha-by)e
5 s a0 IRy . — ek(bfc)_a A ek(cfa)_b . ek(afb)_c
= (r+ )x+21) = dx ! a0
— I -
= JE+S)(x+21) =2x+7 : S (1) JR
(x+5) (x+21) = (2x + 7)> (Again Squaring) I - bz =
= X2+ 21x+5x+ 105 = 4x2 +49+28x i
. ence proved.
= 32 +2x—56 =0 o
BRE|BY
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